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THE FURTHER PROCEEDINGS OF THIS INQUIRY 
RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


DR. DUPRE: Good morning, counsel. 

MR. LASKIN: Good morning, Mr. Chairman. 

DR. DUPRE: Before we go over to the questions, 
I wanted to say to all concerned that the Commission yesterday 
reflected, given M. Casgrain's reminder of the invitation of 
the QAMA, as to when it would be most likely that we would be 
able to exercise our option to take it up. It's likely to be 
some time from now, probably in December or January, and the 
seasonal side notwithstanding, this is simply a reminder that 
for the Commissioners, in any event, (REPORTER'S NOTE: French 
phrase spoken here.) 

Very well, counsel, do you wish to... 

MR. LASKIN: I actually have a few areas, and I 
won't be too long, but perhaps a little longer than I originally 
estimated last night. 

fT do my. best. 
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JULIAN PETO, PREVIOUSLY AFFIRMED, RESUMES THE WITNESS STAND 
EXAMINATION-IN-CHIEF BY MR. LASKIN, CONTINUED 


Q. I think we ended up last night, Mr. Peto, 
discussing the Finkelstein study, and in the light of overnight's 
reflection I wondered whether you had any other comments to offer 
us with respect to that study? 

A. Not really. I mean, as I said yesterday, and 
I think Dr. Finkeistein said, the conversion from early measurements 
to modern measurements is a dubious procedure, ard there were few 
measurements during the early period and it may be that the dust 
levels were considerably higher than the estimates, which would 
Obviously affect the estimates of risk. 

Q. Can I ask you specifically, in terms of the 
mesotheliomas, because there appear to be a fairly large number 
in this particular cohort, which particular dust estimates are 
more important or not more important than others? 

Is it the earlier exposures that are...? 

AS 40n. ves. Loamean) .toat s the cittaculty that 
in fact...because of the long interval from exposure to mesothelioma 
incidence, I assume that...it's difficult to answer these questions 
and I really ought..,.I,.wonder,if£ you would like .to ask Dr. 
Finkelstein. 

I assume that most of the mesotheliomas arose in 
people who were first exposed during the early period from 1948 
to. about .1955. 

Would that be...72 

The difficulty is it's that period when the dust 
data are least reliable. 

Q. What about the fact that there may have been, 
on the evidence there was some crocidolite at this particular 
operation? Does that have any effect? 

For example, in terms of what your dust estimates 


may be? 
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- 5- Peto, in-ch 
A. Well, I'm not sure whether the membrane filter 
samples that were taken in 1969 and 1970 and 1971, and during that 
period which the estimates are based on extrapolation back from 
5 those measurements, I'm not sure whether at that time there was 
still crocidolite being used in substantial quantities. 
Q. What affect might that have? 
A. I don't know at all, because in fact as far 
as I know there aren't any decent fiber counts in areas where 
crocidolite was being used. I'm not aware of any that have ever 
in been published. 

So whether or not crocidolite...it's widely 
believed that similar processes using crocidolite produce very 
much higher fiber counts, so although it may be true that 
crocidolite is no more dangerous fiber-per-fiber than 
45 chrysotile, which produces fibers of comparable dimension, 

I think it's likely that the similar process using crocidolite 
is more dangerous. So from a legislative point of view it may 
be reasonable not to make as strong a distinction as has been 
made in England, but at the same time from a technical point of 
view it may be preferable not to use crocidolite. 
20 But as I say, these are speculative suggestions 
and as far as I know there aren't any good data to back them up. 
There seems to be a much higher incidence of mesothelioma, for 
example, in gas mask workers who worked with crocidolite, than 
those who worked with chrysotile. But at the same time, people 
who developed mesothelioma having been exposed to crocidolite 
often have very high lung burdens many years afterwards, which 
suggests that the actual...although the exposures is not very 
prolonged, the actual fiber counts are very, very high. 
. I think it's possible that Dr. Finkelstein's 
estimates of fiber counts are underestimates for that reason, 
39| because therwmay have been very much higher crocidolite fiber 


levels during the early period than his estimates would suggest. 
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A. (cont'd.) But as I've said several times, this 
is very speculative. It's very difficult to...he emphasizes in 
his paper that these conversions are difficult and there could 
be quite large...they could be out by quite a large factor. This 
is true of most studies. | 

Q. The one difference that I suppose I noted as 
between the two studies when one looks at results as between his 
study and your study at Rochdale, is that while the relative risk 
= or the relative risk figures for lung cancer are roughly comparable, 
seven and a half for eight and five, you have no mesotheliomas. 

He has apparently quite a number, and he is looking at employees 
who started working at roughly the same time as, I suppose, your 
conort. 

I just wonder whether you had any comment on that 
15 observation? 

A. It's difficult to answer without looking at 

the distribution of age at first exposure and years and 
successive periods since first exposure, and so on, and doing a 
formal comparison. 

As Isay, there is in fact at least one mesothelioma 
ae now in that cohort, although it isn't within the followup period 
that has been described in the published papers. 

Also, sampling fluctuation is quite a major factor 
in all these things. As I said, there were a total of eight 
lung cancers in the data that I presented, and the numbers in 
95| Dr- Finkelstein's study are larger than that, but not enormous. 

The inconsistency may not be as gross as it 
appears. 

Also, there is the relative risk for lung cancer, 
and yes, it is, compared with the figures that I presented, slightly 
exaggerated in his study because they were based on all cases 
30; which...in fact the data are presented in two ways. The data are 


presented both for cases which are certified on the death 


(6/76) 7540-1171 


h} Mf Pet a 
sel mania oe Nd 7 


) en a 

ee Reson t eisisbie Ps sudo ‘gto? S18 WhO 6d) mt For ty i 

gid noswied em eticgtien oe “ehoel ano How serbote owe itd up 

tory’ evidated oly oti vedd ed) pefsbdvod wel eis suo fate neal 

idereqnos ‘yiapyds ‘sus sesrko gage tot eompit dele adit 
eimotfer(toesdt on evar dey were bem sig ie! oh 2h a! 

esrvoiand 3s pHidook af st Sree sede ss) etiup yt 

very emt Tye wits gn 8 Gilt) Hm ae Phase ca | 


VES epson! 
Jsit no seeming Yea bed aby vote cso sl sant weg ini: ies 
Rend 


bre eee) Brin eivuodes Jaded 22 Spe To" 
& wato’ ” ,7o o8° Boe lewscgee 20319 sont BG 
PL 

snokiedionen gad Suse! ta dos3 ar gonads pape ae 
hnssey quvoliet aft) abigtw 3*ael a) deaodiia 4 3 

,ateqda betatidvd afd nt’ Seapraeeh ia 
“o7oed idem « sting 2) nmossepequl® gaiitqnes (OakR © APe cum 
tigio to fated» exe gzeit ,fige ten \. epaked ee 
at xeon eae bap’ resindi salar 
ian dom sod penettiemakehe se Argeuts 


So salraet teat ys osha 
he i ies ‘ orn “pha on A , 


1s vnisoot s#ensin YeveRs oe ‘¢aeenia ast. beige: es : 


on cpoveatens © eorepere 4 ipods ; 
i‘ Seat AA 


j wien PO 0 IS 
Ay se sth Seen ry De bugis wir scald tah theo 


aye et ey 


y he a “aad 
hag * ca if ye, f als ial dul abr aan ino aly os $0) 


i 
ay i he i ae 4 be Wat 
y i ia i fet : Ly A - zr ae i ; “1 i “a 
ai » ‘ld Per tee , ; : 7 f i, 
rl it \ f OO a 9) 
- ' : PMNS Ti ie : a al 
i. i a - Hi 7 a) By ” iu : y 
7 a OF - 7 7 a fii a! 
7 De on’ an ' Tl - : 
ie ne Hwee Wr o ye, 


-7- Peto, in-ch 

A. (cont'd.) certificate and cases which they 
were aware of, and it's characteristic that there are quite a 
number of lung cancers in asbestos workers where lung cancer 
isn't the major cause of death. It's not the cause of death 
which is officially recorded. 

It's a matter of debate how you should deal with 
that. I have not included them in the anlaysis that I have done, 
and I think that his data, in fact, they are included both 
oe ways. The highest relative risks for lung cancer I think are 
based on analyses which include the cases which weren't actually 
the certified cause of death. 

LS nat, CODmect? 

DR. FINKELSTEIN: Actually, the work in my table 
one for twenty to twenty-five years... 

15 THE WITNESS: Yes, that's restricted. 
DR. FINKELSTEIN: ...death certificates, and your 


twenty to twenty-five year finding of relative risk in your 


SOuoLTte OL 1 V6 porn, three and Mine s1s.six. You told us 
yesterday that the cumulative exposures were a hundred for 
these men, and a hundred and six for my men. 

2 So it seems to me the results are identical. 

THE WLINESS: Yes, SO. in fact in thatu.case,it 

would appear that the mesothelioma is rather high in his cohort, 

but as I say, I would be interested to see the data broken down, 

and the data aren't presented in man years in successive periods 

since first exposure, and to inaugurate a period as long as 

twenty to thirty-three years isn't satisfactory from the point 

| of view of analyzing mesothelioma incidence because it's going 
up as the third or fourth power of time. There's quite a big 
difference between twenty to the power of three and a half, and 
thirty-three to the power of three and a half. 

30 So to decide how inconsistent the results are, 


you would need to see the results broken down in those finer 
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A. (conttd.) idivisions. 

MR. LASKIN: Q. Between twenty and thirty-three 
years? 

THE WITNESS: A. Well, all the way from fifteen 
Onwards, in five year periods, yes. With nine years in each 
period. 

I'm sure that Dr. Finkelstein has those data and 
could give them to you. 

Q. Your Rochdale data were based on death 
10 certificates then? 

A. Yes. The difference isn't large. 

Q. Did you do any best evidence calculations, 
or did you back behind the death certificates in any of the 
cases? 

A. 6 Xess .n.1, Gan! f remember win tact. dime that 

1S cohort, as distinct from the earlier cohort, what the numbers 

are, but the difference isn't large. I mean you can see...I mean 

I think that Dr. Finkelstein's results are typical. I forget 

what the difference in the number of lung cancers is, but it 

isn't large. 

= The difference in the number of mesotheliomas is 
quite large, but in fact for mesotheliomas we have always 
included all the cases that we are aware of, so we haven't in 
fact relied on death certificate information alone. We have 
used information provided by the factory, and occasionally 
provided by other sources, to identify mesotheliomas. 

25 Q. At Rochdale? 

A. Yes. You may know that there is a difficulty 
with the coding of mesothelioma. They were completely ambiguous. 
The International Classification of Diseases has dealt with it 
in a very unsatisfactory way. It can be coded under a variety 
of different rubrics, and it sometimes comes out as cancer of 


the pleura. But cancer of the pleura often is a miscoding that 


6/76) 7540-1171 


ra 


anes latoedh aiid lig Joe. ‘yn 
oA? FO fim ae een anlage 


rétd ot Seeks lectiso 'inan #7) 
erocteum oi? ¢ady ‘sedi saLdahe pt 
gehen 1. ae te Bk eam: cae pie 
“diese t -heploy? san ast - ) eth f 


71 tod, et @aeonap ferns £ Yo “a 


rE Bact Siv: O8 * 
eve: sy 


10 


15 


20 


25 


5/76) 


-9- Peto, in-ch 

A. “(cont ‘di (iseused (for cancer of the Lung 
that appears for some...you know, whoever it is who is classifying 
the death as being cancer of the pleura, as far as I know, cancers 
of the pleura would be predominantly mesothelioma. Certainly 
the coding one sixty-three for cancer of the pleura isn't used 
exclusively for mesothelioma. Two twenty-eight is the classification 
for benign diseases, and the majority of mesotheliomas are 
classified to two twenty-eight. 

I think if they don't put the word malignant 
mesothelioma on the death certificate...all mesotheliomas are 
extremely malignant...but if the word malignant happens not to 
be on the death certificate, that affects the coding. 

So it isn't a disease that can usefully be 
analyzed simply by looking at the official ICD coding. 

Q. How does that in turn affect the way a 
researcher might treat it? Assuming that most... 

As It's usually clear from what's actually 
written, the actual description of the tumor, which ones should 
be investigated further. 

Q. So what you should really...what we should be 
looking at if we see mesotheliomas in the study, is looking to 
see whether the researcher has looked at codings under two-two- 
e1gue. LS. Chatew.? 

A. Well, you should look at what is written 
under the cause of death and see whether the word mesothelioma 
appears. That's the main thing. 

There is a further difficulty with peritoneal 
mesothelioma, which are grossly underdiagnosed, of course. 

I mean, this is something that I know nothing about because it 
-hasn't in fact arisen. I mean, they don't occur in chrysotile 
workers, but Professor Selikoff's estimates, which I am sure 

are well founded, of the number of mesotheliomas, particularly 


peritoneal mesotheliomas, are very much larger than the numbers 
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A. (cont'd.) that are coded. He has also 
discovered that certain cancers, particularly I think pancreatic 
cancer, is very often in fact peritoneal mesothelioma which has 
been misdiagnosed. And some of the apparent excesses Of other 
Cancers in his studies reduce considerably when the data are 
re-examined and these excesses are partly, or in some cases 
largely, accounted for by mesotheliomas. 

DR. DUPRE: I just wanted to make sure I hada 
couple of comparison points straight. If we are comparing 
Dr. Finkelstein's mortality study with your recent Rochdale 
study, in one instance the year of first employment is 1948, 
anasin. yVOUurSs, Lt vis, 1951.4. Gorrect2 

THE WITNESS: Yes. 

DR. DUPRE: He looked at people who were 
employed nine or more years, you have looked at ten or more 
years. 

THE WITNESS: Yes. 

DR. DUPRE: Right? 

THE WITNESS: Yes. 

DR. DUPRE: In the updated Rochdale study, the 
plant is still using, the Rochdale plant is still using a mixture 
of. chrysotile.and, crocidolite <i s.tit? 

THE WITNESS: No, certainly not. I mean, there 
hasn't been any crocidolite there for quite a long time. 

DR. DUPRE: There was no crocidolite in use in 
Rochdale from 1951 on? 

THE WITNESS: Ah, well, no. According to a 
footnote in the Simpson Report, there was. But the evidence is 
anecdotal and I've really got nothing to add to what is in there. 
There is a footnote, there is an anecdotal report. 

MR. LASKIN: This is the communication on page 
BG. i. 

THE WITNESS: Dr..Gilson said he saw that several 
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THE WITNESS: (cont'd.) of the cards were using 
--e-in fact I think he says a third of the cards are using 
Crocidolite as late as 1963, which is certainly not consistent 

5} with what we were told by the people in the factory. So there 
the results are difficult to interpret. 

DR. VDUPRE = @ust one other. point. .. your 1951 
study, at this juncture reports no mesotheliomas, correct? 

THE WITNESS: Yes. 

One other difference: I don't know what the 

by pattern of recruitment was, but since the plant that Dr. 
Finkelstein was studying opened in 1948, I assume that a large 
number of people were recruited at that point in time. That 
in fact a lot of people were recruited abruptly in 1948. 

The Rochdale factory was continuing, and the 

qs) Only reason that.1951l iwas.a significant,point, to start the 
analysis was that that was when routine measurements were 
instituted. 

So the actual numbers of people recruited were 
very small...the numbers of people who were recruited from 
1951 to 1955 were actually quite small, so he would in fact, in 

20/ his study, have a much larger number of people who had been 
followed up beyond thirty years than we would have. In fact, 
I think we have virtually none followed up for thirty years. 

Oh, wait a minute. I mean we analyzed from 1951 

onwards in the last update, which was the end of 1978, so we 

ce have none at all. I mean, his factory started three years 
earlier, the followup is two years longer, and most important 
of all, he had a large intake at the beginning of the study, 
so he has substantially more data than we do during the period 
from thirty to thirty-five years, and from twenty-five to thirty. 
That makes a very big difference from the point of view of 

30} analyzing the mesothelioma incidence, and that's why it's 


important to compare the numbers of man years in successive 
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A. (cont'd.) periods before you can say whether 
the studies are in fact compatable. 

DR. DUPRE: Do you remember offhand, what was 
the total size of the 1951 study cohort? 

MR. LASKIN: Six seventy-nine, I think. 

THE WITNESS: No, no. That. was including the 1933 
eohort. It was avery small) group. It was of the order of....it's 
between two and three hundred, I think. 

MR. LASKIN: Oh, yes. Two fifty-five. 

DR. DUPRE: Two fifty-five. 

THE WITNESS: Yes. 

DR. DUPRE: Of that group, what you are telling 
me is that of that group of two hundred and fifty-five, only a 
fraction, and quite possibly a relatively small fraction, entered 
employment in 1951? 

THE WITNESS: A very small number would have 
entered in 1951. 

DR. «DUPRE: VALChOUuGgH.. . 

THE WITNESS: In fact, I doubt if there were more 
than about fifty who entered between 1951 and 1955. The comparison 
that we presented of estimated exposure levels, I think included 
forty-two controls and the eight lung cancer cases, and they 
were all the people that we had exposure data on who entered 
between 1951 and 1955. That was the great majority, if not all, 
because as I say, the BOHS had already tried to collect exposure 
estimates for the whole cohort. 

DRe DUPRE? (Could vou, tel lome did you, just 
tell me that nearly all of your cohort of two fifty-five entered 
employment between 1951 and 1955? 

THE WITNESS: . No, a very small proportion of them. 

DR, DUPRE: Oh, a@osiialleproporcion. 

THE WITNESS: I would think of the order of fifty 


or sixty. 
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DR. DUPRE: Now, given your cohort requiremert of 
ten years employment, I would take it then that your two hundred 
and fifty-five entered employment probably in small numbers each 
year from between, what, about 1951 and 1960? 

THE WITNESS: Yes, that's right. 

DR. DUPRE : Because anyone who entered later than 
sixty would have been ineligible for inclusion in your cohort? 
Because your cohort required ten years of employment? 

THE WITNESS: Almost, yes. I think it was ten 
years employment up to, I think it was the end of 1972. So in 
fact you had to enter in 1962 or earlier to be eligible for the 
cohort. 

One point in relation to the mesothelioma rate, 

I think in the Lyon paper which is...I'm not sure which of the 
papers it is, but the paper on the lung cancer rates in relation 
to measured dust levels, in the Lyon proceedings, I worked out 
that the expected number of mesotheliomas, given the weight in the 
earlier group, would have been nought point four. 

DR. DUPRE: That*s what 1... 

THE WITNESS: If Dr. Finkelstein has observed 
eleven cases, and we expected nought point four, that would imply 
that if he actually had a comparable group, a comparable exposure, 
in each successive period, his rate would had to have been thirty 
times higher than ours, and it would certainly be a world record 
for mesothelioma incidence. So I doubt if that's the case. 

As I say, I think the difference is that he has 
considerably longer observation and larger numbers’ followed 
beyond twenty-five years. I think that's the major explanation 
for the difference between the two studies. 

DR. DUPRE: Could you just do this slowly? 

The paper you refer to is tab seven in our records, 
if you could just bring the appropriate page to our attention. 

THE WITNESS: Yes. In cohort one, which was...in the 
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| THE WITNESS: (contd.) nomenclature of this 
paper...this is in tab seven... 

DR. DUPRE: What page? 

| THE WITNESS: On page 831, the top of page 831. 

There is an analysis of two cohorts, people who 

| started work between 1933 and 1950, and people who started work 
in 1951 or later. I mentioned on that page that if in fact the 
incidence rates of asbestosis and mesothelioma that were observed 
in cohort one in successive five year periods since first 

10 exposure were applied to the corresponding man years of observation 
in cohort two, then the expected numbers of mesotheliomas in cohort 

| two would have been nought point four. So the fact that there 

| hadn't been any was unremarkable. 

This emphasizes the point that I am making, that in 

fact there were virtually no man years of observation beyond 

Ma twenty-five years, which is the period when the majority of 
mesotheliomas occur, and I think Dr. Finkelstein has very 
substantially more observation than we do over that particular 
period. 

MR. LASKIN: Q. Do we see that from table one at 

90| page 830, your calculation of man years? 

THE WITNESS: A. Oh, yes. There are ninety-six 
man years of observation beyond twenty-five years after first 
exposure, in this study. That's shown on table one on page 830 of 
tab seven. 

As lusay, “that's why it 46 so important .that 

25; Dr. Finkelstein's data should be broken down into five year 
periods from fifteen to thirty-three, because it does make a 
very big difference to the pattern of mesotheliomas that we expect 
£o-see. 

Q. With the man years calculation? 

A. Yes. In the paper which has been described as 


tab eleven, the paper on trends in mesothelioma incidence in the 
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A. (cont'd.) U.S., the expected pattern of 
mesothelioma is, in a particular cohort, is shown in table one. 
This is the pattern of mesothelioma incidence that you would 
expect to see in equal cohorts of men first exposed at different 
ages, allowing for mortality...naturalmortality. This is numbers 
up to age eighty. 

For example, in men first exposed at age eighteen 
and a half, which is the first column of the table, if you had a 
cohort in which you expected to see a total of in fact forty-nine, 
the number at the bottom of the column, then by age forty-five, 
for example...in other words, during the first twenty-six anda 
half years of followup in that cohort...you would have expected to 
see a total of approximately two cases, so you would only have 
seen four percent of the cases that would eventually occur with 
more than twenty-five years followup. 

That first column in that table is more or less 
analogous to the followup pattern in our 1951 cohort. 

Q. Where do you get the two cases? 

A. Just adding up the first four numbers in that 
column, point zero four, plus point one seven, plus point four 
eight, plus one point zero seven, adds up to two. It adds up 
to less than two, in fact. It adds up to about one point seven. 

That's one point seven out of a lifelong total of 
forty-nine, so you would expect to have seen something of the 
order of three or four percent of the total number of mesotheliomas 
that would eventually occur in such a cohort, with more than 
twenty-five years of followup. 

Q. Can I show you one of the documents that 
Dr. Finkelstein did produce to us during his testimony, which, as 
I understand it, does show this incidence of mesothelioma in five 
year periods, although I may not have interpreted the document 
correctly; 

That's the graph on log log paper that is 
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Q. (cont'd.) headed Incidence of Mesothelioma 
Versus Time Since First Exposure. 

Ase E’mesorryv ii t'se difficult, to. work,out, what 

5 the vertical scale is. What is the difference in the absolute 
incidence rates? What's the ratio of absolute incidence rates 
at a given point in time? 

DR. FINKELSTEIN: The absolute numbers can be 
taken from your Lyon paper, I guess, Newhouse and Berry... 

(REPORTER'S NOTE: Dr. Finkelstein's comments 

® became unintelligible here.) 

THE WITNESS: But what, for example, is the 
absolute observed incidence twenty-five to thirty years after 
first exposure, in your cohort? What is the absolute annual 
incidence? Because it would be of the order of between one 

15 and three per thousand per annum in our data or in Newhouse and Berry's. 

DR. FINKELSTEIN: I don't have the data with me. 
but they are all on the same scale. So you just multiply 
whatever the incidence is by... 

MR. MCNAMEE: Excuse me. Would you please come 
up? The reporter is having trouble. 

20 DR. DUPRE: Why don't you sit next to Mr. McNamee, 
Dr. Finkelstein. 

THE WITNESS: The incidence appears to be five 
times as high. Is that correct? Is the incidence...the vertical 
distance between the lines seems to be a factor of five. Is 
that correct? That the incidence is actually five times as high? 

DR. FINKELSTEIN: Yes, that's correct. 


25 


I interpreted part of that variance as being 
because there is no dilution by short-term employees, which there 
is in Selikoff's cohort, and probably Newhouse and Berry as well. 
When I look at all the employees, I expect the absolute incidence 

390| rates to drop. 

THE WITNESS: Yes, but the same would be true of 
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THE WITNESS: (cont'd.) the excess of lung cancer, 
wouldn't it? 

DR. FINKELSTEIN: No, because the lung cancers 

5 are dose-dependencies, purely, and incidence is without relation 
to dose...versus time rather than dose. So there would be more 
man years of observation in each five year interval, but the 
number of mesotheliomas will not increase proportionally, so the 
absolute incidence will then drop. 

THE WITNESS: Yes, but the relative risk for lung 

be cancer would drop as well, if you include it, because you are 
then basing your expected number for lung cancer on the increased 
observation as well, so the ratio of lung cancer to mesothelioma 
isn't grossly dependent on duration of exposure. 

In fact, if anything, I think the reverse is 

15 true, that the brief exposure would tend to be slightly more 

dangerous from the point of view of causing mesothelioma than 
lung cancer. 

DR. FINKELSTEIN: I...really, I think when one 
looks at the whole cohort, the relative risk for lung cancer will 
drop. I think here the appropriate comparison is with your 
20 group, which essentially have the same criteria for entering...in 

terms of lung cancer...who have the same average cumulative 
exposure, which you said yesterday was a hundred fiber years. 

THE WITNESS: Yes. I must say, as I said, the 
remarkable difference within our study was between the relative 
risk for lung cancer in the post-195l employees, and the early 

Gis employees. It is surprising, and I am inclined to think that our 
results were inflated by chance. As I said in the paper, I thought 
that this wasn't in fact a sensible estimate, and it was more 
reasonable to assume that the true relative risk was of the order 
of two or three. I said that in tab seven, the one that we are 

39} referring to, in the discussion of that paper. I pointed out 


that there was actually a statistically significant difference 
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THE WITNESS: (cont'd.) in the relative risks over 
the two periods, and I thought that these results had been 
inflated by chance. 

So the fact that Dr. Finkelstein has seen a 
relative risk of the order of ten for lung cancer, and five times 
as high an incidence of mesothelioma, as has been seen in the 
Rochdale cohort, would be precisely consistent with the assumption 
that my interpretation of our data was correct, and in fact the 
true relative risk in this cohort is of the order of two or three, 
which would then be in line with the ratio of excess lung cancer 
to mesothelioma. 

It would then be consistent, having a relative 
risk of two or three, and this mesothelioma incidence. And in 
his study, a relative risk of the order of ten for lung cancer, 
and a very much higher, a four or five times higher incidence, 
of mesothelioma. 

As I should also emphasize, as I pointed out 
yesterday, that in fact the actual structure of the cohort, the 
length that they are followed up for, the proportion of smokers 
in them, and in particular how old they are when they are first 
exposed, makes a very big difference to the ratio of lung cancer 
to mesothelioma, and so it's very difficult when you are presented 
with, you know, somebody else's data...which obviously aren't 
presented in sufficient detail for you to be able to examine 
all these issues. 

The assertion that the ratio of excess lung cancer 
to mesothelioma is more or less the same is a crude approximation, 
which is, as I say, evidently contradicted by the data that I 
showed yesterday from Professor Selikoff's study which show that 
according to age at first exposure and smoking habit, you get 
very large changes in the ratio. You don't, in fact, expect 


to have consistency between different studies. 
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THE WITNESS: (cont'd.) I'm not sure that we can 
usefully pursue this much further without actually having a look 
| at it in more detail and knowing exactly what the distribution of 
Man years and ages at first exposure, and so on, are. 

I mean, it isn't clear to me that there is a 
gross anomaly between these studies. 

DR. UFFEN: This won't be resolved until there 
has been more observation, a few more years go by. And then 

10| will it be possible to resolve? 

THE WITNESS: Well, you can answer the question 
at the moment, whether they are actually statistically 
inconsistent, and whether they are consistent with each other 
or with a pattern that has been observed when you look at other 
studies. 

15 But it's not an easy question to answer when you 
are sitting behind a microphone and you are seeing graphs and 
log log scales for the first time. 

MR; DCASKIN:” "I'm sorry about thac. 

DR. UFFEN: Counsel, could I put another word in? 

MR. LASKIN: Yes, sure. 

DR. UFFEN: Is it a difference that could be 


resolved or explained in due course by increased observation of 


20 


cases, or is it something dependent on those crucial assumptions 
of eighteen years ago which we will never be able to establish? 

THE WITNESS: I'm not quite sure what the point 

25 of the question is, because there are two issues. There is whether 

the actual...there is the question of whether crocidolite is 
disproportionately dangerous in causing mesothelioma rather than 
lung cancer, and there is the question of how these studies should 
be used in relation to estimates of exposure and the particular 
excesses that were observed in them. 


It seems to me that since the absolute risks in 
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THE WITNESS: (cont'd.) this study are..appear to 
| be very much higher than they are in the Rochdale cohort, certainly 
taken overall and even, certainly, for mesothelioma and probably 
for lung cancer in the later part of the Rochdale cohort, I would 
suspect that the estimates of the..the early estimates of dust 
level in this study are too low, because they have produced 
estimates which are really quite inconsistent with any other 
estimates that have previously been produced. 
MR. LASKIN: Q. You are talking about other 
plants operating around the same time? Is that what you mean? 
THE WITNESS: A. Well, no. I suppose I am 
talking about the Rochdale estimates and the very dubious 


10 


estimates in relation to American insulation workers and Dr. 

Enterline's studies. 
15 I mean, they can all be criticized, as they have 

been, on the grounds that the estimates are guesstimates. 

I mean, we also know, or at least strongly suspect, 

that the fiber dimension is just as important as fiber number, 

and there are no data in any of these cohorts which address that 

question satisfactorily. 
sin In some ways it's surprising that the range of 
estimates only varies tenfold between these different studies. 

Q. Do I also take it, consistent with your 
analysis yesterday, to look at this ratio between excesses of 
lung cancer and mesothelioma, that the type of mesotheliomas we 
25 should be looking at is pleural mesothelioma, for the kind of 
analysis you presented yesterday? 
A. It depends what sort of asbestos you want 

to legislate for. I mean, the chrysotile has apparently never 
caused peritoneal mesothelioma. Amosite clearly causes it...at 
least as frequently as pleural mesothelioma...and the data on 
30 crocidolite are quite ambiguous because there were crocidolite 


miners in Australia where there have been, anecdotally, fifty 
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A. (cont'd.) cases, and in..formally analyzed in 
the literature, twenty-six in the proceedings at the Lyon meeting, 
none of which are peritoneal. 

But at the same time, the study of crocidolite gas 
mask workers, which I think is a Canadian study, which was 
carried out by Professor McDonald...it's referred to in the 
paper...I think it's the first paper in volume 330 of the 1979 
New York Academy of Sciences...there were nine mesotheliomas, 
six of which were peritoneal, in a cohort supposedly exposed only 
to crocidolite. 

So whether crocidolite causes both or not seems 
unclear. I mean, if it does cause both, I would assume that 
there must be very big differences in the fiber dimensions of 
different types of crocidolite, and some are physically more like 
amosite. That would be the obvious explanation. 

It's difficult to believe that there are another 
fifty peritoneal mesotheliomas in the Australian crocidolite 
miners cohort, none of which have been detected. 

Q. Thanks, Mr. Peto. 

There are just one or two points I wanted to clear 
up from your analysis yesterday, whichis still on the board. 

One of the things I wanted to clear up was the lifelong risk 
estimate of point six two five percent that appeared, that you 
developed from what was in the Simpson Report, and the figure that 
appears in your tab number three, your hygiene standard paper, 

at page 487, where you there suggest a lifelong risk of lung 
cancer attributable to asbestos of about three percent in smokers. 

Are you with me...at the top of the second column 
on page 487. 

A. Yes. 

Q. Okay. Now, how does that point six two five 
percent figure relate to the three percent Tigure that’s in your 
tab number three? 
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A. The relative risk, both in that calculation on 
page 487 and in the one that is discussed on page 76 of volume one 
of the Simpson Report, corresponds to...is the relative risk that's 
predicted to occur for lung cancer after fifty years exposure at 
one fiber per c.c., using the Rochdale data at face value with 
no adjustment for measured dust levels. 

Q. And no adjustment for four hour, as opposed to 
an eight hour day? 

| A. Yes. Yes. It's just a straightforward estimate. 
You estimate that there was a relative risk of two at two hundred 
fiber years, therefore there would be a relative risk of one 
point two five at fifty fiber years, and that's the figure...in 
the Simpson Report that is divided by two to allow for the 
change to graticule counting, and divided by two again on the 
assumption that workers will only be exposed to those levels 
for half the working day. 

So that's how the one point two five for fifty 
fiber years is reduced to one point zero six two five. 

So in terms of relative risk, the estimates are 
identical. The difference in terms of the actual calculated risk 
is that in the Simpson Report they make the simplifying assumption 
that a relative risk of one corresponds to ten percent mortality 
due to lung cancer, which more or less corresponds to...which is 
death rates. 

So a relative risk of one point two five would 
be a two and a half percent lifelong excess risk in the whole 
population. 

Oy Right: 

A. Now, the calculation that 1) did “in ‘the 
Lancet is in fact...in tab three...is probably rather pointlessly 
complicated. I looked at the risk in smokers, because I wanted 
to emphasize the fact that it was restricted to smokers and 


that would increase the risk by something of the order of 
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A. (cont“d.) jfitty. percent...1 mean, thesrisk 
is virtually zero in nonsmokers, the absolute risk, whether the 
relative risk is the same...and of the order of three and a half 
Or four percent in smokers, assuming they carried that risk 
throughout their lives. 

Then when I calculated that three percent, I was 
allowing for the fact that according to this model the relative 
risk is rising steadily throughout life as the cumulative dose 
is accumulated, so they don't in fact have a relative risk of 
one point two five, or whatever, throughout their lives. They 
have a relative risk which starts at one when they start work, 
and rises linearly throughout life, reaching a maximum of one 
point two five at age sixty-five, and then remaining constant 
afterwards. That's why the relative risk of three and a half 
-.-.-the excess lifelong risk of three and a half or four 
percent in a smoker who accumulated that risk instantly at the 
age of sixteen would be reduced to three percent, because in 
fact his relative risk is rising throughout his life rather 
than simply shooting up to the maximum and staying there. 

Q. One other matter I was curious about, and 
Maybe you can tell us, why is it in Great Britain when they 
approached the question of hygiene standards they based them 
on fifty years exposure, as opposed to the forty or thirty 
that most people have as a working life? 

Aw. Wery few have: -forty..on thirty... mean,, kt 
can certainly be argued that somewhere around about twenty-five 
would be a more sensible basis for legislation. 

I think this is really an historical accident, 
because the BOHS in their original 1968 report so grossly 
underestimated the risk of asbestosis, and found that they could 
guarantee a risk of less than one percent after fifty years 
exposure at two fibers. They were quite happy to legislate on 
that basis, and it's really an historical accident as a result 
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Ave(cont'da) of that. statistical error that ‘is 
perpetuated this has been the basis for industrial legislation. 
Q. I take it that you have done a little of your 
5 Own mathematics with respect to the errors of the 1968 paper, and 
I think it might be of some assistance to the Commission if you 
just briefly went into that for us. 

A. Yes. In fact the errors in that report are 
summarized on page 484 of tab three, although they hadn't at 
that...I was aware of what the results were at that time, of 
course, but as they hadn't been published I had to present it in 


a rather hypothetical way. 


10 


I've got...do you want to talk about that? I've 
SOC cCne ss . 


Oe 2ievouscoulid. 
15 A.) Would you be interested in..." I mean, “you are 
presumably already aware of this, I mean the errors in the original 
study. 


The two fiber standard is based on this analysis 


which was carried out in the Rochdale factory, in 1966. The 
analysis was a cross-section equivalent study among employed 
20/ workers who had worked for at least ten years, and they were 
examined and the proportion with crepitations was based on 
rales simply observed in the group. So these are simply 
proportions, one out of twenty, for example, in this cumulative 
exposure of the order of a hundred fiber years, a proportion of 
oe five percent, and so on. 
So these are simply...the numbers are written 
on the graph there...they are simply proportions that were 
effected in the different groups, exposure groups. 
As you can see, there were no cases in the 
fifty-two people with cumulative exposures of less than a hundred 
30| fiber years, and then the incidence rose to something of the order 


of twenty percent in people with cumulative exposures of four hundred 
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A. (cont'd.) fiber years. 

The data were analyzed by fitting this logarithmic 
model. The estimated risk at a hundred fiber years comes to 
considerably less than one percent in fact, although its upper 
confidence interval is of the order of one percent. 

So the basis of these observations, they concluded 
that the lifelong risk, because these are proportions with symptoms, 
signs, and the lifelong risk for somebody who worked in such a way 
ee as to accumulate an eventual hundred fiber years exposure would be 

less than one percent. Since creptitations is a symptomatic sign, 
this seemed a reasonably, in fact perhaps excessively, stringent 
hygiene standard, and it also happened to be a level which the 
industry probably could fairly easily accommodate at that point. 
So it was accepted immediately and the government 
15 at that time in England had no formal mechanism for establishing 
such standards, and so the Industrial Committee that had made, 
I think, an honest attempt to evaluate the problem and come up 
with these results and adopted them as a proposal which they 
accepted and that seemed acceptable to all the parties concerned, 
the recommendation was adopted and became law in England, as you 
20 know, and since then it has been adopted in most other countries 
in the west. 

It's not generally recognized, but this graph, 
which I think has a total of sixteen cases of crepitations on it, 
is the sole formal justification for the two fiber hygiene standard, 
and there were no other data to support it. This is the basis of 
the law. 

The thing about this population was that they were 
an employed population, and in fact it was the policy of the 
factory that when people had symptoms of...early symptoms of 
asbestos-related disease, to move them from scheduled areas. 

30 So people were in fact only eligible for this study 
if they developed symptoms fairly recently. So it wasn't in fact 
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A. (cont'd.) a true estimate of the cumulative 
Proportion of people who had crepitations. It was an estimate of 
the numbers in these groups who developed them during the one or 
5 two or three or four years preceeding the survey. 

Another profound mistake with this analysis is 
that it implicitly assumes that once you have ceased exposure, 
you cannot develop the symptoms...because if you imagine a 
situation where the factory were closed down, and then you went 
back and re-examined the same names ten years later, they 

ty couldn't, by definition, move along this axis. If your cumulative 
dose is two hundred fiber years in 1966, and then you retire, 
the definition of cumulative dose is the amount of asbestos you 
breathed in so far. So, by definition, ten years later these 
seventy-two men with a cumulative risk of two hundred fiber years 
15 would still have a cumulative risk of two hundred fiber years. 

It's common knowledge that the majority of...or 
certainly a high proportion if not the majority...of asbestos- 
related diseases are progressive after retirement, so it's 
self-evidence that if you came back ten years later and examined 
the same population, none of these cohorts can by definition 

20 move across the axis in this direction, but every one of them 
would either stay where he was, or move up. 

Lt"s samply logically obvious that youcwent 
back to exactly the same analysis ten years later, you would 
get a much higher line. 

So that's one fundamental gross error in the 

analysis. 

Another rather serious mistake is that this 
assumption of a safe threshold and fitting a curve of this shape 
which presupposes that there is going to be a safe threshold at 
the bottom, is based on...first of all, it's based on the 

30 assumption that such a threshold will exist at all...and 


secondly, in this case it's based on a failure to distinguish 
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A. (cont'd.) between ten fibers for ten years, which 
is more or less actually what this corresponded to in this cohort, 
and two fibers for fifty years, which is what the legislation 
was supposed to govern. 
In fact, the natural history of asbestos-related 
diseases are no symptoms or signs are detectable, usually for 
at least ten years, and then they develop progressively. 
In fact, what this graph should be described as 
is the cumulative...as the prevalence of crepitations in employed 
men plotted against years since first exposure in which the 
average fiber levels, according to the estimates that this is 
based on, would be over ten fibers per ML. That was because... 
roughly the average level in the factory at the time of this 
study, and so this in fact doesn't correspond to a hundred fiber 
years. It corresponds to ten years at ten fibers per ML, 
and this corresponds to twenty years at ten fibers per ML, and 
so on. These are, in fact, years across this scale, and this 
puts a very different interpretation on the graph because what 
then seems to be happening is in fact, logging it on these 
safe thresholds, not a hundred fiber years, you've got a lag 
of ten years before any symptoms occur, and then a linear 
increase, which obviously puts a different complexion on it, 
and what you are actually legislating for is to find a prevalence 
at the end of fifty years. 
When you... 
Q. Could you just go back over that again, slowly? 
Just back to the point where you made the translation from fibers 
per cubic centimeter to years since first exposure? 
A. The average dust level in the factory was 
of the order of ten fiber per ML when this survey was conducted. 
So in fact, although there was some variation and there were 
some areas where it was lower, crudely speaking this graph 


could be interpreted as the prevalence of crepitations in 
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A. (cont'd.) employed men, ten, twenty, thirty, 
forty or fifty years after first exposure. 

Q. On the basis that a hundred fibers per cubic 
centimeter, with an average of ten fibers per cubic centimeter a 
year, would be after ten years... 

A. Yes. But this group would tend to have been 
people who have been exposed to that sort of level for quite a 
long time. This is obviously a great simplification. I mean 
the estimates before the war were of the order of fifteen, and 
the fact that there were points down here and the whole cohort 
was by definition exposed for ten years, means that there were 
areas in which the dust levels were lower, but it included 
approximation and that's what the data would present. 

This, represented as a lag of about ten years 


followed by alinear increase is a very much more accurate 


‘description of what the data...of what the whole thing means, 


and the assumption that a hundred fibers for one years is the 
same as two fibers for fifty years...which is the assumption 
underlying the interpretation of the data...in fact this 
isn't...I mean, some way the assumptions underlying that 
prediction are that men are not selectively removed from 
employment when they develop symptoms, which in fact was false 
in this case. The symptoms would level a bit after exposure 
ceased, but in fact the majority of them don't, and that's 
the normal pattern 

Q. That's the assumption underlying the 1968 
report, and your suggesting the first assumption was in fact 
false? 

A. Yes. And the second and third assumptions. 
The second assumption is that symptoms don't go on afte exposure 
ceases, but of course they do. 

The third assumption is that the low incidence for 


low doses isn't...the lag effect (unintelligible)...so the analysis 
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A. (cont'd.) is patently grossly false. In fact, 
the same study was...this was a cross-sectional study, and 
afterwards the same cohort was actually followed up and, as I 
said before, I think that I prefer incidence calculations to 
prevalence calculations. 

If you look at the incidence of, in this case 
possible asbestosis, which is probably defined in the paper by 
Geoff Berry in the British Journal of Industrial Medicine, which 
we referred to yesterday, because these data are presented in there, 
and in fact they also are presented in an appendix in the 
Simpson Report, the data that this graph is based on, the 
incidence of possible asbestosis, which is a more severe symptom 
than crepitations, in the same population, based on the followup 
from 1966. to, Aaboute lo 72.02. 197 3...) Seon nade. .). 

OS Goulet. aus 

A. Page fifty-nine, volume two of the... 

Q. Okay, let's all be clear that the data 
that corresponds to what we've got on the board now is appendix 
three in volume two of the Simpson Report, which I take it is 
Mr.. Berry's derivation of incidence, rates, .the second Rochdale 
study of asbestosis. 

DR. UFFEN: Excuse me. How are the cumulative 
exposures determined? 

THE WITNESS: They are more or less determined 
through exposures which were used after the dust estimates were 
revised, between 1966 and about 1974/75 when these data were 
first put together. They were, broadly speaking, the same 
estimates. 

DR. UFFEN: They used an average value? 

THE WITNESS: No, no, these are individual estimates. 

DR. UFFEN: Individual? 

THE WITNESS: Individual estimates. 


They are, in fact, the same data that I was given 
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THE WITNESS: (cont'd.) the first time in the 
content of the mortality study at Rochdale. 

In» thisacase, £first-ofpall,ethe- incidence isirising 
and there is hardly any threshold whatever. Even people with 
cumulative doses very much below even fifty fiber years, let 
alone a hundred fiber years, got an appreciable incidence of 
possible asbestosis. 

The most remarkable thing about this graph is 
the sheer magnitude of the figures. At a hundred fiber years... 
the previous analysis of this study shows that after a hundred 
fiber years the lifelong risk for developing crepitations will 
be less than one percent, whereas this shows that at the end 
of a hundred fiber years the proportion of people getting it 
each year was of the order of two percent. 

Q. Are you plotting the incidence figures that 
appear in the second line across in appendix three...? 

Aw ebhispfigurescisjactustlyasclidongt think the 
data are subsequently revised...this figure is actually taken 
from the volume 330 of the Annals of the New York Academy of 
Sciences, on page 189, the paper by Geoff Berry and Lewinsohn 
on dose-response relationships referenced to later disease - 
page 189, volume 330, New York Academy of Sciences. 

The methodology and the definition of possible 
asbestosis are given in detail in that paper. 

Q. Just for the purpose of our own: record, 
that's tab number seven of Mr. Berry's compendium of articles. 

A. Anyway, if you assume that the dose response 
is linear, and that the incidence will rise linearly starting 
at ten years after first exposure, int this «sert .of spattern~rthe 
predictions for lifelong risk of developing even possible 
asbestosis, never mind crepitations, at a level of two fibers 
per ML is closerto four percent than one percent. 

I mean, it seems that you get a slightly different 


answer depending on the models that you fit and in that paper 
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A. (cont'd.) “Geoff Berry fittedysome slightly 
more sophisticated models which I'm not altogether happy with, 
but the main point is that the predicitions are more than an order 
or magnitude higher than the predictions in the original BOHS 
study, although it's arguable whether or not you should fit a 
model which allows elimination of asbestos, and so forth. 

But the basic point, again, is ... (unintelligible) 
...the risk by a very, very large factor,I think is generally 
accepted. 

Q. Can you just tell us briefly why you are not 
terribly happy with those various models that Mr. Berry did 
attempt to fit? 

A. Well, the model is fitted is that the effect 
of asbestos in the lung is weighted by the residence in the lung, 
and that sort of model, or modifications of it, with powers 
sort of caught up in cubic powers of time is appropriate for 
lung cancer and cancer in general, or for mesothelioma, but 
not, I would have thought, something like asbestosis. 

It seems to me that since the data suggest 
this simple linear incidence pattern...(unintelligible) ...the 
predictions if you do fit it are in fact higher than any of 
the estimates he puts in this paper. 

In the same risks the Simpson Report presented a 
range of estimates, the highest of which was the most reasonable. 
His analysis produced a range of estimates the highest of which 
was actually lower than the predicitions that we made if you 
just use the simple linear incidence model. 

So, I mean, whether or not the models are 
justified seems to me unanswerable, and they seem to be rather 
special and unnecessarily complicated, in particular the tables 
that include the analysis corresponding to the cumulative, 
the dose analysis which was done in 1968, which is the Rochdale 


standard. 
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Q. Sorry? 

A. There is a table on page 191 of that paper, 
Wich sc 

Q. Table two. 

A. Table two, yes. There is an estimate of 
prevalence of possible asbestosis corresponding to various 
assumptions about the duration for which asbestos remains active. 
The first row of that corresponds to cumulative dose analysis 
that was done in 1966. 

It seems to me silly to have included that 
when it is demonstrably illogical. 

As I say, I think it is argued but obviously 
not clear that the correct prediction is higher than the adjustments 
in that table. In a sense it's not there, because I think the 
highest estimate is actually quite high, and in the same cohort 
you are producing an estimate of twenty-four Percent rrsk"tor 
possible asbestosis when in 1968 the analysis is suggesting less 
than one percent crepitations under the same conditions of 
exposure. It illustrates how largely (few words unintelligible) 
and whether the two figures, twenty-four percent and FOrcy 
percent when (few words unintelligible). 

Q. I'll arrange to have those copied. 

As \<Phey vrazesialistpublished), these’? tT *nean’, 
those two slides are published, and in fact the first one is 
taken from...this analysis is taken from Geoff Berry's paper, 

I think the 1973 Lyon meeting, on the affects of asbestos, and 
in fact is taken from the data, they are in the data that were 
published by the British Occupational Hygiene Society, Is think, 
in 1968 or 1969, which was the original on which the hygiene 
standard was based. 

Q. I just have one or two more questions, 
and one that I forgot to ask you about your studies at Rochdale, and 


I just want to be clear about it, is there a reason why, when 
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QO. (eont'd,) you do your mortality studies that 
you do not take cumulative dose exposure categories and fit 
your men into those various exposure categories? Because as I 
understand it, what you basically have done is taken an average 
dose per year and worked out, therefore, and average cumulative dose. 

We have seen other cohort studies, and I'm sure 
you know, where they, I take it, try to figure out an individual 
profile for each person and then get him into a particular dust 
or fiber exposure category, and then work out dose-response 
relationships. 

A. Our numbers are very small, really. I mean, 
as I say, I have my reservations about these analyses, as I 
said yesterday. But, I mean, our numbers are so small that...I 
mean the numbers for mesothelioma are far too small to analyze 


in that way, and the total excess for lung cancer, for example, 


'in the earlier cohort, I mean beyond twenty-five years, I think 


there were fourteen lung cancers compared with seven expected, 
and the numbers are really too small to analyze in that formal 
way. 

But in any case, as the latest paper shows, the 
correlation between the individual estimates of dose and risk 
are zero, so I mean, if..the only thing that we would demonstrate 
would be a relationship between duration of exposure and risk, 
which is well known anyway. 

MR. LASKIN: Good. Thank you very much for being 
patient. 

DR. DUPRE: Thank you, counsel. 

Who wishes to...M. Casgrain? 

M. CASGRAIN: I have only a few questions. 


CROSS-EXAMINATION BY M. CASGRAIN 


Q. I hope you will bear with me first of all 


because frankly the speed of your elecution is something to 
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QO: (Cont'd) = *marvel*atv? Te’ s*®about the®same as 
mine in French. 

I can't blame you, but you'll have to bear with me 
if I ask questions to which you have already given the answers. 

Ty would’ first*like t€o* talk *€oryou’ about Dr. 
McDonald's study. I would like to understand what you had to 
Say about it exactly, and correct me if I’m wrong. 

Y thinks in*talking about 1t the first time, you 
used tables and you used percentages of the relationship that is 
between mesotheliomas to cancer. Do you recall that? 

A.’ * Yes. 

QO. ~ Could? you" go" backrto that =table?™ tedon-t 
have the tab or the reference to it. 

An otPknow the fioures for hisestudy, i fact, 
or do you want to see them... 

QO. Ivwant to*see-it* with you and=try-and discuss 
Lt with you. 

A. Yes, surely. 

Q. I think I understood you to say that when you 
look at Dr. McDonald's study, I think when you take eleven into 
forty-six, that gives you twenty-four percent. Or did I get... 
twenty-four percent? 

Ac * es. 

Q. That's where you get your percentage? 

A. ~ Yes" 

Q. You are relating the percentages of the number 
of meso (sic) into cancer, and that gives you twenty-four percent? 

A. -Yes- 

Q. Excesses. 

A. Yes. 

Q. Then you compare that to the others and that is 
what permits you o say that in effect chrysotile causes as much 


mesos of that nature, as crocidolite. Is that correct? 


7540-1171 


Mise i ny iy 


¢ 


a aye 
Ald Bal Bait: aa 


v Ny i : : ui e 

o he Pt ‘ 

} han 7 Ye } 
+ y | i a We ? 


wa 


Brose a" BE em 2007209, bas, veEdbete. th 

oy oa ae ons 31 tpods patting mt Ae kd, t. eins | 
ab Yedtig toatex ols to -eepaameczed f tad aha 
Rae lieve soy e@. 190085, os xemnes 


| 772 ee 
srg feids. iadtd 64 toad ‘oe tine Siva | sss 


Joc ae ig mk: ee 

ee SD | webs e aid 103 seauplt silt wont T.- ran: RY ai a ” 

: mend 98 Od 306M 2 

sarseth Bak, Yee one oy Ais bw ot 292 03 Inaw r Naan 


9 


ie hae 
oe he se 0h a: i 
A) ylozue ie of reas om 7 
wee eee sii Yee of fit hootetebau 1. kntad a a?) Mus a 


oa netehe wet way mer Antde Tt) voele e hienodol! <40 
» $30 2 Bee eo bigest xWoOl~ytnews poy ee 


| i ida 
et, ae 
“eousiesseg ng 449 wat aay BREE, Blo) 
ae 


sdiieun 2X9 yp edpedmenien ep gabtase kek ool a 
SmI se See A ree ‘es ae 


Ne Fis a Vy Rye: ng sa ca 


i) Ls od 
iv ay ea y') yeh ‘ a 4" a 


x 0 eas 1 
Saar ee 


ya : | Ay) ea ote 
ag Di * is 


aun me 


35 - Peto, cr-ex 
A. Well, what I'm saying is that the effect in 
terms of causing mesotheliomas is more or less the same as the 
effect in terms of causing lung cancer, at a given dose effectiveness, 
5 not at a given fiber level. 
Q. What's...leave aside the fiber level for the 
time being. So you are saying if you take a proportion...because 
you find the proportions being the same consistently, this is 
what permits you to say it? 
A. Yes. 
10 Q. Now, does that mean...in my mind I'm trying 
to figure it out...does that mean that as the number of cancer 
patients would increase you would expect that the number of 
mesos would increase? 
Aver eN Osstere 
ny Q. And vice versa? 
A. No. Asthe excess of lung cancer over the 
expected increases, you would expect that mesothelioma is going 


to increase... 


Q. As well. 

u A. In point, you see, the absolute excess in 

20} Corbett McDonald's study is actually very small for lung cancer. 
The total number of lung cancers is enormous, but in the insulation 
workers, for example, who obviously had a much heavier exposure, 
although the actual number of lung cancers is only twice as high, 


the excess is ten times as high because the relative risk is so 


hagh:. 

- So what I'm saying is that the excess of lung 
cancer should be more or less proportionate to the number of 
mesotheliomas. 

Q. Could you put it the other way? Could you 
show that the excess of mesos could be proportionate to the excess 

30 of lung cancer? 


PANG Yes. 
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| - 36 - Peto, cr-ex 
QO, if you’ said that, would thatimean...[I5m so 
| scared of your answers because you go so fast and so many figures, 
ti get all lost within about wtwo.secondss.. Livwvyou..could,go»slowly... 
5 could that mean, perhaps, that in effect you would have a 


proportionate increase or decrease of both? That's what I'm 


Be pV OSs nS. 
Oo. ALiat Lan. e.Lt that -wouldsvesso ; «that .would 


teving. tovuask . 
| mean...would it or could it...that the meso is dose-response 


10; related in the same way as cancer is? 


| A. Yes, roughly. As I said before, I mean, the 
effectsof duration aren't identical, and in particularly if age 

of first exposure is very different. But given that...just making 
the blind assumption that these cohorts are all more or less 

Ae of similar spread of age at first exposure, and that they contain 
Similar proportions of smokers, and that there aren't vast 


differences in the average durations of exposure, as a broad 


generalization, yes. I would say yes, that if you halve the 
dust level you would have the excess of lung cancer and halve 
the number of mesotheliomas. 


20 ©). gebte l aGO..On from there, coul dal whenswscawsethnat 


Yes. 
For meso as well as for cancer? 


A 

Q 

Acme Yes. certainly. 
Q. In the same way? 
A 


| 
| 
} 
| 
| if I reduced my dust I would reduce proportionately the risk? 
| 
| ae - . +.eS. 
Q. Now, another question I want to ask you, 
| is that the only data on which you would rely to say that 
Dr. McDonald is wrong when he says that in effect, in his view 
and from his studies, chrysotile causes far less meso than 
crocidolite does? Is that the only data you have on it? 


| A. You have to define rather stringently what 
,° 7540-1171 
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A. (cont'd.) you mean by causing less mesotheliomas. 

I mean, as I say, in gas mask workers who have worked with 

! crocidolite, the incidence of mesothelioma...I mean certainly 
anecdotally and I think demonstrably...is very much lower than 
the gas mask workers who worked with chrysotile. 

I would suspect that that's because the conditions 
of employment were such that the actual fiber levels were very 
much higher in the crocidolite gas mask workers, so from the point 

10 of view of legislation it may be...there may be no difference 

fiber to fiber in the risk associated with crocidolite, but it 
may well be...and I think, in fact I would expect that for given 
industrial processes with the same control procedures the risk 
associated with crocidolite is likely to be considerably higher 
than it is for chrysotide: 

15 You see, the main...I'm not quite sure what the 
situation is in Canada. The importance of this issue in England 
is not in fact whether we should reintroduce crocidolite, which 
we are going to do, but whether or not we over or underestimated 
the risk associated with chrysotile in situations like the 
_ Rochdale factory where there was a relatively small proportion 

Siacrocidolite. 

Q. That is why I am addressing myself to that 
question, because I think you have also said that in your view 
the McDonald study should not have been taken into account in 
setting the standard, because of the fact that maybe the 

25 assumptions were wrong. 

But the question I want to ask you is the following: 
I know you are a mathematician. Therefore, you take the figures 
and you arrange them, draw conclusions from them...I didn't want 
to use the word arrange...or even the fact that you may be 
juggling with them, I would not dare say that to you, although 


sometimes I have been dazzled. But, what I'm trying to ask of 
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Q. (cont'd.) you, and please try not to deluge 
me with too many figures in your answer, I am asking you the 


following question: What data do you have to say what you have 


o 


Stated in this connection, apart from the figures to which you 
have just referred in that graph? 

A. As I said, the absolute incidence rate of 
pleural mesothelioma in the range of studies which I have 
tabulated... 

Q. While we are at it, couldwe identify where 
be that particular table comes from so that I can refer to it 
Otherwise than as 'that table'? 

A. I don't think it's in any of the papers. 

MR. LASKIN: We are reproducing it for you. 

THE WITNESS: It is being reproduced. 

M. CASGRAIN: And it will bear exhibit number what? 

MR. LASKIN: It will have a designation... 


15 


MR. HARDY: We gave it a number yesterday. 
MR. LASKIN: »©I can't recall what it was: 
Mr. Peto, could you assist the court reporter by...I 
think it would assist the court reporter, if you are not going to 
20 use the transparency, if you were beside the microphone. 
THE WITNESS: Do you want me to leave that up 
for the time being? 
M. CASGRAIN: Yes, I think you should leave it 
there for the time being. 
THE WITNESS: “A.°oEIn table* four’ of*tab nine; there 
= is a list of the incidence of mesothelioma...I discussed this 
yesterday...which looks at the absolute mesothelioma rates in 
different cohorts. There were differences between these cohorts 
in duration of exposure. I mean, the amosite factory described 
in the bottom row of that table... 
30 M. CASGRAIN: Q. Which table are you referring 


to there? 
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A. Table four in tab nine. 
Q. Yes. 
A. The figures which are headed 'relative risk', 
are in fact measures of the relative incidence of mesothelioma in 


those different cohorts, and the.~+.as I say, the peritoneal 


mesotheliomas, the second column, only occurred in American insulation 


workers, workers in an amosite factory, and workers in an English 
factory, and all of those had substantial amosite exposure. 
| But looking at pleural mesothelioma, which is 
the particular issue that we are concerned with in relation to 
the interpretation of the Rochdale data and other situations where 
there has been exposure to chrysotile as well as crocidclite, the 
actual incidence rates don't vary enormously. They vary by a 
factor of three between the insulation workers, which curiously 
have the lowest rates, to the factory workers described by 
Newhouse and Berry who had substantial amosite and crocidolite 
exposure, as well as chrysotile exposure, to...there's two 
point, five three. in, that factory sieThis is a’measure of 
incidence. There's two point four five, more or less exactly 
the same, in the amosite factory described by Herb Seidman, and 
two point nine four, in fact, in the Rochdale chrysotile factory. 
Q. This is on a Peto chrysotile textile factory? 
Aw Yess 
Q. That is the one that we have been referring 
to today? 
As Yes. I’m not the manager:.. 
Q. This is the one in which you said that the 
evidence that there could have been crocidolite used in it 
is anecdotal, to use your expression? 
A. No, no. There was certainly crocidolite there, 
andwhat is not clear is when it was used and in what quantities 
it was used. 


Q. So when you call it a Peto chrysotile factory, 
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| Q. (cont'd.) perhaps, that wording could be 
changed? 

A. Yes. On the table on the board it says 
5 chrysotile plus crocidolite, question mark. 
Q. Oh. We should now add a question mark. 

| While we are on that particular table, may I ask 
you a question that appears perhaps stupid to you, but why did 
you not, in making that study, include the McDonald study? 

A. The McDonald study? Because he has never 
ie published data on the age distribution of his mesotheliomas. 
He has been asked, but he has never actually produced the man 
years in successive periods since first exposure, according to 
duration of exposure, which is what is necessary to do that 
analysis. 

: 15 You see, if you took his entire cohort, there is 
no doubt that the incidence of mesothelioma would be extremely 
low, if you took all eleven thousand men. But, I mean, that 
includes people who have worked there for a month or more. 

Q. Why do you say it includes people who worked 
there a month or more? 
20 A. Because that was his definition of the cohort. 

He took everybody who worked there for a month or more. 

You know that the risk of mesothelioma and lung 
cancer and everything else is low in people who were briefly 


exposed, particularly if they are not briefly exposed to very 


bad conditions. 
1 I mean, within his cohort there were subgroups 
of a relative risk of three or more for lung cancer. 
Q. I'm not trying to defend Dr. McDonald, but... 
A. No, no. I'm saying it would be very useful 
to see that subgroup analyzed in terms of observed and expected 
30 lung cancers and the distribution of mesothelioma at the time. 


Q. Anyway, what I understand, however, is that 
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- 41 - Peto, cr-ex 
O.. (Contd) ising the: figure oni:the, first, 
which will be twelve A in due course, that would be just more 
or less the evidence you have to say that he is wrong in respect 
-Of saying that chrysotile, as far as he is concerned, there is no 
evidence that it does cause mesothelioma? 
A. I don't think he can have said that, because 
there have been cases in his crocidolite mines. I think what 
he said was that in fact the risk was low. 
MR. LASKIN: He said it was a rare... 
THE WITNESS: A. I don't think he denied that 


10 


it caused it. 

M. CASGRAIN: Q. Well, perhaps I could quote 
him for you. While being examined by Mr. Laskin here, he was 
asked the following question: 

15 “Oe Wi take at -youbaccept the proposition that 
chrysotile asbestos can cause mesothelioma, and 
it's simply that the incidence is much smaller, 
it's a much rarer event...or do you take issue as 
to whether chrysotile asbestos can cause it at 
all? 

o A. I don't want to take issue with it. I think 
I would be perfectly content to say that it may 
well cause a small frequenty of mesothelioma. 
But having said that, I know of no evidence that 
it actually causes any." 

25 THE WETNESS? ) Ate Inefandwthat ea ivery odd statement. 

I mean if people who only work in chrysotile mines get mesothelioma 

it seems difficult to see what the explanation is. I mean, there 

is some contamination with tremolite in those mines, but I mean 
that's true presumably of all commercially available chrysotile... 
and I don't think the industry proposes removing absolutely all 

30) impurities so as to be absolutely sure it's pure chrysotile, so 


that we can start the epidemiology again. 
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Q. Wid) you participate...I think you @id in’ fact... 
I have here from amongst the tab that were given to us, something 
called Discussion Summary, and it says, "Julian Peto, Ontario 

5 Cancer Research Fund, Cancer Epidemiology in Clinical Trials 

Used Oxford, U.K. 

MR. LASKIN: Tab eight. 

THE WITNESS: A. Yes, tab eight. 

Mse CASGRAINe«,Q. Bututheresisino Gate on: its 


Can you give me the date of that paper, please? 


< THE WITNESS: A. It's taken from the...I think 
volume two of the Biological Effects of Mineral Fibers, the 
Lyon meeting. 

MR. LASKIN: 1980. 
THEGWETNESS® (n1980 ,wyesi 
iC M. CASGRAIN: Q. All right. 
Dr. McDonald was present at that meeting? 
THE WITNESS: A. I can't remember. I think he 
was. yes. 
Q. Yes, he was. 
A. Yes. 
20 Q. You were present as well? 
A. off ese 
Q. Dr. Becklake was present? 
A. Yes. 
Q. Dr. Gibbs was present as well? 
Ae Yes. 

- Ont Didsvyoap, atathatotime, 1980) ediscuss with 
Dr. McDonald your views of his findings in respect of chrysotile 
causing mesothelioma? Did you tell him that as far as you were 
concerned he was wrong? 

A. Well, I have spoken to him about it several 

30 times, yes. I mean, I'm surprised at what he said in evidence. 


t'm not sure that... 
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Q. Could it be that you haven't convinced him? 


A. Well, I mean, as I say, he is not unaware of 
the fact that mesotheliomas have occurred in people who, as far 
as he knows, have no exposure to asbestos other than chrysotile 
mines in Canada. It's difficult to interpret that observation 
in any way other than that chrysotile can cause mesothelioma. 
He is also aware that the ratio of mesothelioma to excess lung 
cancer, and I have been emphasizing this for a very long time, 
4s and in fact he has now presented a paper which I think he has 
submitted to you, pointing this out himself, including his 
study, in such a table. 

So, DPatiod Lo aiéticultsto understand, and in fact 
I dont think...I mean, I agree that at face value that's what he 
garaaabut I don't thinkgit’s his opinion. 

15 I mean, I think he would argue, certainly, that 
the risk is very much lower, but I don't think he would say 
that it doesn't cause it. That's not his opinion as faras I 
know. 

I mean, he submitted the paper that he presented 
at the Coldspring Harbour meeting recently, where he tabulated 
20 studies in this sort of way, and included his study and concluded 
that in general the ratio of excess lung cancer to mesothelioma 
was of the order of three to four, and therefore this Gould be 
used as an index of total excess lung cancer by simply looking 
at the national incidence of mesothelioma and multiplying by 
three or four, which is a point that has been made by Other 
people, including me in the past. It's accepted. I mean, that 
seems inconsistent with the statement of his that you just read 
out. 

Q. He did go on to say that there were tremolite... 
that he saw crocidolite, at least one bag, in the mines and that 
dust from this could have had an incidence of mesothelioma. 


He did sayethatiw.well, of don't want to mislead you. 
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Q. (contd.) While we are on the subject of Dr. 
McDonald, would you agree however that if you were to use his 
data from mines and mills, as opposed to factories, that it would 
be proper material to use to set a standard in mines? 

In Quebec, I'm talking about chrysotile mining. 

Aw Bis -datazZ 

Oc, Yes. 

Ae. Ohne. Certauniy.. Yes. 

Q. Do you know what the Quebec standard is? 

Aw eNO tuaon: t. 

Q. In the course of your evidence you referred to 
amac at one point. I heard you use the word mac in respect of 
standards. Could you tell us what you had in mind when you used 
the word mac? 

Re Todom'tethink I’ didsuserit. sl dense know 
what it means. 

Q. I heard you say mac Did you mean a maximum 
allowable concentration, did you mean a maximum number of fibers 
in any given environment? 

You say you didn't use the word mac? 

A. . 1 didn't use the word mac. I never heard=,..I 
mean, I've never heard the word. I didn't use it. I think you 
must have misheard me. 

Q. Do you know what the word mac means in terms 
of setting standards? 

A. Maximum allowable concentration? I don't know. 

Q. Are you taking it from me now? 

Daw YOs. 

Q. Are you saying, Mr. Peto, that I know more 
about that than you do? That would be setting an awfully low 
standard for your knowledge, sir. 

A. It depends whether we are looking at semantic 


or scientific entities. 
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- 45 ~ Peto, cr-ex 
Q. Well, what I had in mind, you have stated in 
some of your papers that, verbally as well, that in your view 
the methods for counting fibers have improved considerably over the 
5 vVears,  COLrEeCee 
As ¥6S. I don’t know for sure. I forget’ the 
exact words I used. I mean the methods have certainly changed, 
and that's had an effect on the results. 
Q. I thought I understood you to say that they 
had changed to such an extent that you could now count with more 
_ accuracy. Would that be a fair statement? 

A. I think that's my understanding, yes. I mean 
the fact that you get higher...it depends what you mean by more 
accuracy. I mean, the introduction of graticule, I think, produces 
more uniformity and increases the count, so I suppose they are more 
15 acurate and more consistent, yes. 

Q. That is, counting with phase microscopy? 
A. As far as I know, yes, and I think the 
actual preparation of the samples and the magnification are 
similar to the methods that we used in the past. I mean, the 
main difference, is I understand it, is simply the use of a grid 
20 so there is a very well defined section of the field in which 
fibers are included, whereas before there was an ambiguous 
Situation, particularly in relation to fibers on the periphery. 
But to mM NOt expert: (onctenat« . bo. Mean, mwenis 
asn't...vyou Know. 
Q. I shouldn't pursue it, but anyway what I want 
oi to ask you is this: If I could extrapolate on that particular 
point, if I may use that expression, if six years or seven years 
ago I was counting fibers and came with a count of two, not 
using, for instance, graticule, and using a microscope not as 
perfect as the one I would be using today, and if I still count 
30 two fibers today, I have improved my standards to that extent, 


have I not? 
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A. Yes. 

Q. So that a standard which would have been set 
say five years ago, given the fact that there would have been 
improvements, might be a more prudent standard today than it was 
five years ago, given the number of particles I could count, is 
thac correct? 

A. It might be, yes. I mean, this isn't something 
that I'm an expert on, and in fact the evidence on it is actually 
very ambiguous and rather poor. If you look in volume two of the 
Simpson Report, there were tables there which showed the 
relationships between counts taken in various ways, and they are 
really very variable. I don't know really how you can resolve 
this issue, but I spoke to Bill Nicholson about this recently 
and he said that in fact the graticule had always been used in 
the United States, and he wasn't aware of this distinction. 

Whether that was true or not, I don't know. I mean, 
I'm not sure that these conversion factors of two and two point 
five and five should be applied to all previous estimates and all 
previous measurements. 

: Q. Did you discuss it with Dr. Gibbs as well? 

Aw NO. 

Q. At that conference to which I referred, was 
he present and did you not discuss it with him? 

Aa ENOe NO pe Laan ts 

Q. I don't suppose you discussed with Dr. Gibbs 
the fact that you considered that his method of relating dust 
particles to fiber counts were completely worthless and clearly 
absurd. 

A. But, I mean, that was his conclusion. That 
was the conclusion of that paper. 

O. Jt was nis conclusion, was Lt? 

A. That was his conclusion. I mean, if you look 


in the same article by Steel, I think, in volume two of the Simpson 
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Aw (Cont'd.}) Report 7 you"*li find. ‘thats the: statement. . 


I can't remember the exact words...but in fact that these 
conversions are virtually indefensible. 

Q. Perhaps with semantics. 

A. Sorry? 

Q. Perhaps we are just doing semantics. I had 
better wait until I see Dr. Gibbs. 

A. I mean, we've got the papers here in fact. 

I mean, I've got the paper that I took that graph from. 

I don't know where it is, but we can see what his 
conclusion was. 

Yes, he concluded that... 

©. tWhabttab tiemit? ft ican'\t tiand citsenere: 

A. This is a paper by Dr. Gibbs that was published 
in 1974, in volume twenty-eight of the Archives Environmental 
Health. 

Q. Just one second. 

A. He says that, "An investigation in WHC. ss 

Q. Would you just hold one second. I'm looking 
for the paper. 

DR. DUPRE: If you could just hold it for a moment, 
because we want to be sure we have that paper identified. We 
have a folder for Dr. Gibbs as well and it will save us all time 
SE wevean. is 

MY CASGRAIN:© Mr. Chatrman.?owell,wi’llawaat for 
Mr. Laskin. 

DR. DUPRE: Yes, if you would, please. 

M. CASGRAIN: It's tab seven, I think, of 
Dr. Gibbs... 

MR. LASKIN: Six. 

M. CASGRAIN: Six? 

MR. LASKIN: The one in the Archives? 

M. CASGRAIN: Dust Fiber Relationship in Quebec 
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M. CASGRAIN: (cont'd.) Chrysotile Industry...from 
Archives Environmental Health, volume twenty-eight, February, 1974. 

Is that what you are reading from, Mr. Peto? 

MR. LASKIN: You are right, tab seven. PhS. wacky 
be tab seven in Dr. Gibbs' compendium of articles. 

DR. DUPRE: It will be tab seven? 

MR. LASKIN: It is tab seven. 

DR. DUPRE: It is tab seven. 

MM.” CASGRAIN:* ‘O: *Well,"1t. you" lookmat Cable...1'm 
sorry. Perhaps you could go back to my question. I'm looking at 
the conclusions now. Is that what you have in mind? 

THE WITNESS: A. I think the data are more 
interesting than the conclusions. I mean, the actual ratio of 
membrane filter counts to midget impinger counts, even if you 
restrict your attention to mills...so I mean, we are now in a 
fairly...I mean, we are looking exclusively at observations taken 
Simultaneously, side-by-side, at the same time, in a chrysotile 
mill. You find the ratios vary from nought point three to 
forty-seven point four...a factor of the order of a hundred and 
fifty or two hundred. 

So it seems to me that in those circumstances 
to try and assume that this will give you a ratio which can be 
applied in different industries is unreasonable. I mean, he 
concluded in the paper that 'ho single conversion factor could 

be applied to all mines or to all work areas within 

a mine". 

So it seems that the conversion is really completely worthless 
from the point of view of...that was the thing that I said 
before, that you just quoted. 

Q. Well, you said completely worthless and 
Cleariy aosurd,” 1t°1 quote you correctly. fir Cook rt down. 

A. Yes, i-tnink*2 t* woud be rf ‘you took’ one’ of 
these factors. I mean, would you choose to take nought point 


three or forty-seven point four. You would have your critics 
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- 49 - Peto, cr-ex 
| A. (cont'd.) whichever you chose. 
Q. Mr. Peto, this article was written in 1974, 
| by Dr. Gibbs. 
5 A. Yes. 
| Q. Did you have occasion to read any of the 
material following that, further work he would have done in 
trying to correlate particle counts with fibers? 
A. My understanding was that he had concluded that 


it was a pointless exercise, on the basis of this analysis. 


_ Q. That's not my question. I'm asking you whether 
you had occasion to see other work by him? 
A. No. 
Q. Have you, in 1980, spoken specifically to him... 
A. No. 
15 OF” «se about wthat. particular correlation, whether 


or not it could be properly established? You have not? 

A. No. 

Are you suggesting that it has been? I mean, if 
you are aware of any later information that shows that these 
conclusions are false, I think that the Committee really ought 

20 to hear them, because it's a most important piece of information 
that the Committee be offered, but I'm fairly certain they don't 
exist. 

Opn IL mi notsDrougneecoucestrry. here, 1 m only 
here to ask questions. If I was to give my own evidence, I don't 


know what would happen. 


eP. A. Cite the reference and ask me if I have read 
De ate ON» 
QO. I would like to :qo to. tab one with you, page 
173, in your discussion. Something here, I think...I'm probably 
not reading it well, but reading here the page in the... 
30 "The object of the study was to establish a value 


of technical improvements since 1931". 
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Q. (cont'd.) Then here's what bothers me a little 
bit on that, because it's very..."but as there is a delay of 

fifteen or more years between first exposure and 

any resulting cancer...” you go on to say..."our 
results do not reflect the effects of working 
conditions over the last fifteen or twenty years." 

Now, should I understand from that that you are 
taking a period of fifteen or twenty years as being sufficient 
to indicate, or is that sort of the minimum period? 

A. It's usually the minimum. If people are 
very, very heavily exposed briefly, then you can sometimes see 
significant excesses before that. But certainly not usually 
before ten years. I mean the data that I showed on the amosite 
factory that opened at the beginning of the war showed an excess, 
in fact, between ten and fifteen years. But that's unusual. 

In general, fifteen or twenty years is an absolute 
minimum. 

Q. What are the parameters between minimum and 
maximum? 

A. Well, the maximum is the human life span, 
as you've seen in Professor Selikoff's data. The incidence of 
the absolute excess of lung cancer and the incidence for 
mesothelioma rise absolutely progressively throughout life, in 
asbestos workers. As I say, the minimum is determined in fact 
by the intensity of the exposure and the cohort size, and I doubt 
if you would ever see any excess within less than ten years under 
any circumstances. 

In general, in the sort of environments that we 
are talking about where exposure is not at a very high level and 
prolonged, it's unusual to see excesses before twenty years. 

There may be the odd case of mesothelioma or 
occasional studies in which there is an excess of lung cancer 


between fifteen and twenty years. 


7540-1171 


9 
— 
7 


i 
pe nt 


uae 


i 


kona hes ees | pe, | a oa Pa Pie 

@lsoeL & Sor eyetsod tetiw e'eied "(Yaeger 
at ) pels a hy ee pss 

tp waked o gl osedt ua gud". 2. ‘e°: : no fF, 


bas wxpacgis tens neews ad easy, oxom 96 
f ) 5 


ive" ...¥eR oY no op doy *...aeomRD 


"ws 7 ¥ oi : 
sagen t) "| f 
phitiow lo atootte ert tool son ob | 
‘sissy ysnews x0 anertit fest of? x8ve 

azé BOY tact Jedd Most ‘bisdexebris t bio 4 0 ie 
dneioiRive cated as Srsey “yanewd | i : bs D0 
sbotysq muminkm and 29) y108 ert) et 70 

ead! oldooq ST smuminim of yitawel a'st 4A 

$99 eemijence naa soy fans .yiteisd ‘bewoqxs yl 
yilsuey gon yinisdxeo 208 ted exoted "satcciast 4. 
of ieeatp ed no bowode T 2acd sieh of9 agen % a -eiasy o92- 
.eag0x8 @6- Bowers xsw orld $0 patantosd ‘etd a _Bensgo 7503 -y 
isveon e' sais tua -PT89Y nesstit mat “nbs aeewied , 


ojnloeds ae et eteey yoaew =o nes33i3 ane, at 
bnea aumlakm nsewsed exedamszeq edd as ae ae | ’ 
e% | &s ; 


7 » 
eos elit mamud odd ek mumixem add yitet ,@ = ay po 
to sonebisn! ed? .o%ab a'ttodlies rogesto3d ot won o ont .* 
yot sonebionl of? Bas tesaso. paul Yo. uloue . 
ul ,e83! Juotpwendd glovisesepong ylesutoads 
Jos) af beniatedeb at qumigkm ed? ,yaa T eA 
tdyah t{ One .stie Jeemdo of2 Ene’ ‘sinEcgie ofl? to 
teOny evsey ned nod? @@el abdtiv eseoxe’ ‘ents pes 4 | 
ert te 
ow tft etouinorivas to d20e ‘bi, Chatidly oe 
Ane Level mpitt sev s ge Jom afm; oxeriw ; 


ot 
7 . 
ae 


op 


= 5106 Peto; ¢Cr-ex 
Q. Let's go now to tab three, page 488, in which 
you refer to asbestosis..at the bottom of page 488. 
Av? Yes: 
5 Q. Last line: "There may well be safe or virtually 
safe thresholds". This is for asbestosis? 
AX ~"yesy 
Q. Do you have any idea of what that threshold 
should be? 
A. Well, the basis that I showed just now, which 
10| showed a substantial incidence of possible asbestosis, which is 
really not very different from certified asbestosis...I mean 
the criteria are not very much weaker...at levels of the order of 
thirty fiber per ML years suggests that if there is a threshold, 
MES) tairly lows 
Whether or not deaths will be caused at that 
level remains to be seen. I mean, whether or not possible 
asbestosis in people who have had low exposure is the same thing 
as possible asbestosis in people who have had high exposure 
isn't clear. 
As I say, there is no evidence at all. The 
20 incidence doesn't simply continue down to zero. But I, just 
for theoretical reasons or biological reasons, that seems to me 
very unlikely to be true and so I would assume that there is a 
threshold at some level. 
Q. So you would not apply the linear curve to 
asbestosis? 
25 A. I think you should actually, because...well, 
it depends what level you set your hygiene standard at. I mean, 
in the region of one or two fibers, I would certainly think that 
what evidence there is suggests that the incidence of symptoms 
is still linear. 
As I say, whether the incidence of deaths caused 


by asbestosis is still linear is simply not known. 
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A. (cont'd.) I think in a way it doesn't matter 
very much, because they don't constitute the majority of deaths 
that are caused by asbestos, and in a sense, as you've seen, we 

5 are arguing about factors of five or ten in trying to determine 
what the effects of particular dust levels are, wsosat isn't 
really worth arguing about. 

I mean, I think that the appropriate procedure is 

to make estimates of mesothelioma and lung cancer and then to say 
that it's possible that these predictions of risk should be 


increased by somewhere between nothing and fifty percent to 


10 


allow for asbestosis, and leave it at that. 
| I'm not sure there's any point at all in getting 
involved in formal model fitting for asbestos. 
| Q. While you are on that subject, I think you 
7 “8 also in your papers talk about the fact that one should not have 
a pessimistic approach so as to actually prevent an industry from 
actually operating. What did you have in mind when you said that? 
| A. Well, I mean if you take the study that we 
| did at Rochdale after 1951, for example, I mean it could be 
argued that there is an onus on anybody who is legislating in 
20 relation to public health to impose legislations on the most 
pessimistic basis because it isn't something that one can afford 
| to be optimistic about. 
The upper ninety-five percent confidence limit for 
| Our relative risk was nine point seven, which would mean that the 
excess was more than double the point estimate, corresponding to 
e a relative risk of five. 
If you took the measurements as they were taken 
in that particular study, that would suggest that the relative 
risk for lung cancer is of the order of ten, which would mean 
that virtually everybody was being killed by it at a hundred 
39| fiber years. I mean, I won't bother to go through the calculations, 
but you can see that the implications would be that asbestos 


should be abolished over night. 
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A. (cont'd.) | Li mean, (I) think that would, in the 
circumstances, I mean given the inconsistency with the previous 
study and the fact that we know that dust measurements have changed, 
I think that would be an unduly pessimistic interpretation of 
those data. Quite where the balance should be struck between 
Optimism and pessimism isn't really for me to judge. 

Q. May I turn now to tab five, page 195, and there 
is a sentence here I've read several times and I still don't know 
whether I understand it properly. It's the second paragraph on 
page 197, the second sentence, and it reads as follows: 

"It is biologically plausible, there is direct 

evidence that it is at least approximately true 

at high dust levels, and there are even grounds 

for assuming such a relationship for the purpose of 

setting of hygiene standards when it is known to 

be false". 

I must confess I don't understand that. 

A. The thing is that in fact when you impose a 
hygiene standard, there is very considerable variation about it. 

I mean, if you impose a hygiene standard of one fiber per ML or 
point five of a fiber per ML, or point one of a fiber per ML, there 
will be many occasions when it is exceeded, inevitably, by the 
nature of things. You won't impose a hygiene standard which is 
never exceeded. 

I mean there will certainly be occasions when the 
levels exceed that, and it's likely that there will be individuals 
who will accumulate higher doses. So, for example, you had a 
situation where the risk was zero up to a certain level, and then 
increased, if you set your hygiene standard at the point where 
the line started to rise, then those individuals who had gone above 
it would in fact receive dangerous doses. 

Snall- il...) mean; shallwiusay Le again 


Q. Yes, I'm afraid I don"t understand. 
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O- Coon td sy) What you are saying...are you 
Saying even knowing... 

A. sl orealiy, should say, I. mean 7 think at's 
important to say in this context that since there is absolutely 
no theoretical or direct evidence that the responses aren't 
linear, that I think this is really rather an irrelevant question. 
I think it would be absolutely unreasonable to assume a threshold 
in relation to any cancer for the effects of asbestosis, but I 
mean just ,as a sort of theoretical interest, I mean the pore) 
was making was that in fact if the dose response goes like that, 
and you set your hygiene standard here, then in fact the levels 
that people are actually exposed to won't all be there. They will 
be spread out like this and so some of them will in fact be 
exposed in the region where the risk is appreciable. 

So that even if you could control peoples' exposure 
absolutely, and there were an absolutely safe threshold, the way 
that that would operate in the practical world would be that 
some people would get dangerous doses. 

That's all I was saying. 

Q. You know, I think this is when you mentioned 
mac, you said a maximum. You just said it awhile ago. If you 
set a standard at the level which could never be exceeded, » 
that was when you mentioned mac. 

A. Yes. I mean I don't know how such standards are 
imposed, in fact, and I'm not sure whether, you know, the idea 
is to impose a time-weighted average or to exceed, maximum levels 
which are never exceeded. Because it obviously makes quite a big 
difference in the point of view of the interpretation of these 
data which we are talking about. 

Q. In tab seven, page 834, I won't try to look 
for it now, but my recollection is that you talked about the 
ambient air background level being not the primary source of 


inhaled fibers. I'm not questioning what you stated there. 


7540-1171 


i f ting fh, ' ey A) fae 
ti, ec ead. 


4A-ER \O90T he me a 
pospeslsainne ba wile 


ag antes {neon 2 peace | ‘ 
vlesulouie ei execs eras, tedd txedaog eidy: ft 
J"AMRS soencqaes oft Jad? Seep ahs 
micas SAavelexsi fs r9A35% ‘yliee2 al, 
Liedserd® 6 emuaes 02 sidgaossezay ylation te 
+ gud miposeedes, 20 239023 off x03 zepnas, yas 09 poliatemme 
1 40109, ofc csom I, ,Jeozetnt Lepitenoeda, 30, A708 6 Bm, 4 rt OM 
faith aARA 2-0p, oanogaed osob odd 24 308% nt tett cow poliem Raw” 
siewal eft 3282 az aedd . eter bisbasss ensioye mwoy, Js2) voy bak 
ifiw-yor® .ocads od ifs 2'now oF besogxe, eisuzos ats slqoeq 3% 
od. $583 ai {Liw med? 30 smog o@ bas. nina edit 30. | 
= .sidsiverqge et xalz ods oxedw. noives od ~ 
SIwHOqKO 'meiqosa forgnes Bluos uo zi seve tsa3 oe 
yaw oft ,Bloresid? stas ylotuloads ne S7av sient, bns per 
Sela od biuow blrow Lapizos7q edt al @tazeqo. sais sea 
_beROb axozspnsh Jap (Bima 
-paivse asw t Ils PER Si 
hols nea oy nena wt eldt dAntds 2 work HOY 0) 
now 2% _.ope siitws i bise taut uot. mo keem a | a 
esoxs.od tavern bison doudw Level odd 3= Bosbaage eg 
POPE. w Jedd 
ate isha se dows wor wore 4' nob 1 assem os ae Pe ip an 
sabi oct? ,wort yoy .teniery oaue aon Mm | 


ae 
asia 


bi 


sieve! muimiven begaxe oF 20 oEaters herd wees oa 
pid & oJiop aolem ylaupiudo ab ‘seunned Stadt aa 
aestis to apitedesyaednd ads va sets 90. | si | HA aoe 
ONpese’ Ley tte) . 


‘Hoot of yar o*now £ BEd wyaa 4 
ie ee 3 
do eowos \iemaRg std 

«orernt bosage coy 2atw. | 


, ” 


ar ees ae 
‘staat tae aa “y 


ale po es Sa Peto, cr-ex 
Q. (cont'd.) I would like to know where you get 
your information from. 
A. Well, this is a speculative remark in the 
5 discussion of this paper. What I said in that paper, which I 
BhinkeiS true) is that, ‘as: T say, that there is a weak 
correlation between morbidity and mortality in measured dust 
levels, the apparently good relationships that have been observed 
in various studies are very largely, in fact, correlations between 
duration of exposure and risk, and not between measured levels 
che and risk. There are various ways of interpreting that. 

One is that the ambient conditions in the faccory 
don't in fact vary very much and the high and low sampling results are 
artifacts, in which case the people who develop the disease 
are in effect selected at random. I mean, it's fairly obvious 
15 that if you took a cohort of people who all smoked twenty 

Cigarettes a day and then took the ones who died of lung cancer 
and the ones who didn't, and did a case control study, you would 
find that the smokers smoked exactly the same amount as the 
nonsmokers, and that wouldn't prove that smoking doesn't cause lung 
cancer. (sic) 
20 Another possibility, which is what I was talking 
about there, is that in fact transient high exposures are in 
fact a major source of risk, and this hasn't been examined in 
proper detail. It could be very easily. It's simply a matter 
of doing a lot of detailed measurements, both personal and static 
measurements, and seeing whether the areas under the large peak 
actually account for a substantial fraction of the total inhaled 
asbestos. This is something which I think hasn't been very 
well studied, and that would certainly be one explanation for 
this failure. 
Another more disturbing one, which I think has to 
30} be borne in mind, is that in fact the range of fibers that are 


being counted is really quite inappropriate, and that there is a 
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| A. (cont'd.) subset of the fibers that are being 
| counted which are the dangerous ones. I think that's quite a 
plausible interpretation, and I mean conceivably the very long, 

5 fine ones, for example...I mean if anybody asserted that the risk 
is virtually confined to the effects of fibers more than ten 
microns in length, for example, I'm not suggesting that that's 
the case, but I mean I don't think there were good data that 
show it isn't the case, because samples have never been prepared 
sufficiently carefully for the effects of different lengths and 

10) diameters to be analyzed in detail, and that's a very obvious 
explanation of course for this failure to find good dose-response 
relationships. 

Q. I have one final question, and I approach 
it with some trepidation, because I...in the course of your 
a evidence you referred to relative risk. You say that to find out 
about relative risk you first assume or take as a fact the one, 
the number one as being the normal risk for the population of 
lung cancer? 


A. Yes. 


Q. Dying of lung cancer? 
20 A. Yes. 
Q. That one, if I understand correctly, happens to 
be the number that normally die of lung cancer within a year, right? 
Ae Leos 
Q. So the number you have there may vary from 
country to country? 
2 A. Yes. 
Q. It could be that the 'one" in England gives 
you a higher number of deaths? 
A. Well, I showed a graph actually of lung cancer 
rates in young people in England, and in Canada and America, and 
a9} in fact the variation is rather slight. In the United States, 


although the overall lung cancer rate is much lower than they 
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A. (cont'd.) are in England, among young people 
they are likely considerably higher than they are in England. 
It's quite clear from the epidemiology of lung cancer that if 
lung cancer rates are high now in people aged forty or fifty, 
in American and now in England, then they will be higher in 
twenty years time among people aged sixty or seventy, and so in 
the future the lung cancer rates in American will considerably 
exceed the English rates. 

At the moment, the Canadian lung cancer rate is 
slightly lower than the English lung cancer rate, although not 
by very much. That's Canada and that's U.K., in middle age. 

But I think...I'm not sure that they are yet 
stabilized. I mean, Canada has got a very odd age structure. 

The population distribution, and your population has gone from 
five million to twenty-five million over this century, and your 
lung cancer rates have gone up more steeply than ours, presumably 
because people have taken up smoking and because smoking has 
arrived from Europe, and so I suspect that the lung cancer rates 
are rising in Canada, whereas in fact they are falling England. 
I'm not sure that that's the case, but I think it may be the case. 

So, I mean, I think that roughly speaking, 
Canadian and British rates can be expected to be similar, and 
American rates can be expected to be rather higher. So I think 
the assumption that ten percent of people will die of lung cancer 
in the future is a reasonable enough approximation, although 
obviously if you continue to legislate to reduce tar levels, 

I mean that will substantially make a difference to the risk. 

I mean, to the extent that Canadians give up 
smoking or smoke low-tar cigarettes, then the effects of asbestos 
will be reduced, reducing measured lung cancer. 

Q. All right. My question then is the following, 
following from this: When you take the figure one, in it...and you 


talk about people who normally die of cancer, in it you have to 
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Q. (cont'd.) include to some extent, although I 
Suppose to a very small proportion, those who in any eventdie of 
asbestos, cancer due to asbestos. Is that correct? 

As SoM SOrry... 

Ooo LO SCRE eORT ssc: 

As 2 M-SOrry, Could you put that proposition 
again? 

Or A Glonoterut 1 properiy. AS /VOUretart ore, 
and you say one represents the number of people in England, for 


10; instance, who will die of lung cancer every year... 


A. Yes. 

Q. °..-and any éxcess of that, obviously, is your 
Fisk, Light? 

A. Yés. 

Q. That's how it's relative? 

n A. Yes. 

O. "Buc in the one figure; the first one, vou 
have at the outset included, in any event, have you not, those 
who are going to die of asbestos cancer...cancer due to asbestos? 

A. Nationally, you mean? 
20 oO. Yes. 

As, O8, ves. There's a ting traction, thouqn.” £ 
mean...well, I don't want to start bandying figures about...but 
I mean they are a negligible fraction. They don't substantially 
affect the calculation. 

O- One Last question on that’ particular line... 

2 A. Incidentally, of course, their inclusion 
would increase the risk. So I mean, if you excluded the ones 
that were due to asbestos, I mean the relative risk would be 
increased. 

Q. One last question, it has to do with linearity 

ay to some extent I suppose, from what I understand you have an 


ever constant risk of people dying from cancer, a certain percentage, 
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Q. (cont'd.) a minimum number of people dying 
from cancer at any time. 

KR; 4 Les. 

Oe. Lung cancer, chiac, 1s. 

A. Well, no. Lung cancer rates are changing 
dramatically at different age groups and in different countries. 
I mean, it's virtually entirely due to cigarette smoking and it's 
precisely explainable in terms of changing cigarette smoking habits. 
Petrer -t "Constant at ail. 

Q. Could you, in your experience, tell me which 
in your experience, in your view, are the...how do I...the 
products which have been studied the most in respect of their 
relationship to cancer? 

A. Well, really the only ones which are at all 
well studied are cigarette smoking, asbestos, and I suppose 
radiation. I mean, the data on cigarette smoking are excellent, 
the data on asbestos and radiation are pretty poor. I mean, the 
data on asbestos are better because they have, there are larger 
numbers in some of the studies, but they are very much worse in 
relation to dose measurement. 

So I mean, asbestos and radiation are both not 
up to much. Cigarette smoking is excellent. The others are 
virtually dreadful, and there aren't many human carcinogens 
which have been well studied. 

Fortunately, there aren't many which we can 
identify cohorts with which, in which there were very large 
excess mortality rates. 

Q. If I understood correctly, are we in 
agreement that cigarette smoking has been studied the most, 
and then... 

A. Asbestos and radiation, in different ways. 

Q. Then radiation coming in third? 


A. I would put radiation second. 
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M. CASGRAIN: I have no further questions. 

DR. DUPRE: Shall we take our break then? 

DR. MUSTARD: No. I would like to just ask if you 
know the answer to a very complicated question, I AOMLe ,. Out it. Ss 
important to our earlier discussion and we may have to try 
to see if we can get the information from another source, age 
possible. 

In the McDonald study in the Quebec mines, the 
cohorts were defined in a very different way than in many studies, 
and you have levels of dust exposure ranging from low to very 
high, and you also have time of exposure and duration. There is 
one part in that cohort, in the gross service more than twenty 
years where the dust exposure is veryhigh, and that's the 
incidence of malignant neoplasms. It's recorded, but Ls. Ot 
broken down to mesotheliomas in the actual paper. 

Do you know of any place where that data has 
been broken down in terms of lung cancer versus mesothelioma? 

DR. DUPRE: For the record, I think Dr. Mustard 
is referring to tab eighteen in exhibit eighteen, this is the 
McDonald compendium, and Dr. Mustard is looking at page... 

DR. MUSTARD: Page 18, table 7 D. 

I suspect you don't know the answer to the question 
but I thought I might raise it. 

THE WITNESS: No, I've asked...I mean, I've asked 
Corbett for those data. They haven't been made available yet. 

DR. MUSTARD: Thank you. 

THE WITNESS: It's a shame, because I think that's 
an important question and a very easy one to answer. 

I would have thought that if you asked him for 
them specifically he would probably provide them. 

DR. MUSTARD: My reason for asking the question 
is, and I would like you to correct me if my understanding is 


wrong, a characteristic of the Finkelstein study is a very 
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DR. MUSTARD: (cont'd.) tightly-defined cohort of 
people with reasonably clear exposure identification to then, 
whereas the McDonald study is a very broad group of people and 
you have to dig out the cohort to start to be able to address 
some of the questions. Is that a bad understanding on my part? 

THE WITNESS: Well, you mean it's just heavily 
diluted with people with low group exposures? 

DR. MUSTARD: Yes. 

THE WITNESS: s¥es, thats rignt. 

DR. MUSTARD: Thank you. 

DR. DUPRE: Thank you. 


Let us rise until about eleven thirty-five. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: If we may reconvene, please, the first 
thing I want to say is that the day on which we next reconvene 
remains uncertain. However, we shall either reconvene on 
Tuesday, August llth, for the usual ten a.m. start...correct, 
counsel? 

MR.MLASKIN: § Correct: 

DRY @DUPRE. Or cdo you want to roll us out earlier 
than that? 

MR. -DASKIN: * I*don”t*belteve I want’ to-do that. 

DRe DUPRE?* AfPP"right. #°So we shaliverther.- .< 
after adjournment today we shall either reconvene on Tuesday, 
Pugusc llth; "at tenvalm.7; "or at “tworp.m. on Thursday, August 13th. 

MR. LASKIN: The Tuesday, August llth day depends 
to some extent on the availability of witnesses and so on, 
but the August 13th day, as I understand it, Mr. Hardy, is 
fixed. That is when he is calling evidence. 

MRS HARDY :* That *rs correct. 

DRP*DUPRES*SAugust f2 ti, vou Will COnLinm. ss. 
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MR. LASKIN: I'll speak to the parties, yes. 

DR. DUPRE: And as I understand it, if we were 
to meet on the llth, we would not be meeting on Wednesday, 
August 12th? 

MR. HARDY: So we are talking about one possible 
witness on August 11th? 

DR. DUPRE: August llth, yes. Then on Thursday, 
August 13th, beginning at two o'clock, following through 
Friday, August 14th. 

MRS HARDYO" Right. “DVthink tjustvtoemclarify, for 
the record, our intentions on behalf of the Asbestos Information 
Association are to have Dr. Kenny Crump testify’on August 13th. 
He is a biostatistician, and will be talking about the medical 
evidence. 

On Friday, August 14th, assuming we are done 
with Dr. Crump, to have Harry Rose and Jerry Jakes, who work 
for Union Carbide and Johns-Manville respectively, discuss 
monitoring issues. That will be a joint presentation of those 
two men. 

DR. DUPRE: Thank you. 

M. CASGRAIN: Do I understand that the 19th and 
20th are still scheduled? 

MR. LASKIN: For your client. 

M. CASGRAIN: For our people. Thank you. 

MR. LASKIN: That's right. The only other day 
that right now is fixed, just to complete August, is Alison 
McDonald's testimony on August 27th. 

M. CASGRAIN: The 27th? Just a minute. I don't 
see...we are not sitting on the 18th. It's the 19th and 20th, 
right? 

MR. LASKIN?=» ‘Comrect. Having said that though, I 
think we should advise the parties that, subject to whatever 


limitations you can, to keep some more dates in August fairly 
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MR. LASKIN: (cont'd.) flexible, particularly the 
last week in August. The week that Dr. McDonald testifies I would 
encourage all of you to keep it relatively clear. 

DR. DUPRE: Perhaps it would be helpful to the 
parties if I told them the total number of days that the 
Commission is reserving in August, because at least those are... 

MR. HARDY: Yes, thank you. 

. DR. DUPRE: ...we would not be likely to meet 
on other days. We are holding the course August llth, August 13th 
beginning in the afternoon only, August 14th, August 19th, 
August 20th, August 21st... 

M. CASGRAIN: Oh, the 21st? 

DR. DUPRE: We are holding August 2lst. 

M. CASGRAIN: For? 

DR. DUPRE: Bear in mind that we have a number 
of uncompleted situations. Dr. Gibbs, whom we had to postpone, 
we are hoping to get Dr. Dement. So on and so forth. 

So I'm giving you the dates, counsel. 

AUGUustL 19th 20thsand 21st.) Then, rolling over 
into the following week, we are holding, I believe, the 25th, 
Tiesocay, through, the 2Zetn...25;, 26, 27,7, and 28. 

MISS JOLLEY: “That's it? 

MR. .LASKIN: Sorry, Mr. Peto. 

DR. DUPRE: Shall we proceed? Who is next in the 
batting order? 


CROSS-EXAMINATION BY MISS JOLLEY 


Q. Yes, Mr. Peto, I would like to pursue a 
couple of questions on measurement around your Rochdale study, 
and from the board. 

The first question, Mr. Casgrain pursued something 
from tab seven, on page 833, the second paragraph, and I guess 
I'm a little confused. It speaks to the issue that the risk of 
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Q. (cont'd.) lung cancer in your earlier cohort 
was less than the five relative risk in the later cohort. Is it 
possible that the fiber dimensions in the Rochdale plant altered? 
Is that a possible explanation as well? 

A. It was suggested to me, in fact, by some of 
the technical there that the effects of more modern equipment and 
higher machine speeds could have the effect of producing fine 
fibers, that you could in fact get a change in fiber dimension 
as a result of the process. 

10 That could be part of the explanation. The 
anomaly remains, however, because the majority of the 1933 to 1950 
cohort were, of course, still employed in 1950 and 1951. 

Oem Roght. 

A. So the actual periods of exposure would largely 
have overlapped, so it's still a surprising observation. 

_ So, I mean, that could be part of the explanation, 
yes.,il mean,.I suppose my interpretation of it would be that it's 
a combination of chance, because the numbers are small, possibly 
some systematic effect of that sort, and conceivably because the 
earlier part of the study was a so-called retrospective/prospective 
20 study and the establishment of records post hoc in that way 
can be less reliable. 

It's conceivable that there was some selective 
removal of affected people. I mean, it's inevitable that that 
sort of thing sometimes happens, because in fact employment 
records, the people who are mainly interested in employment 

25; records, particularly the employment records of exemployees, 
are in fact the medical department, and they are likely to be 
most interested in people who have worked there for a long time 
and also in people who have medical effects, and it's conceivable 
that there was some marginal effect of that sort. 

These are all speculations and it may not be 
an exhaustive list, but it is an anomaly which has to be accounted 
for in some way. 
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Q. The second question I have is the fiber 
adjustment, and I just find it difficult to deal with that a 
company suddenly adjusts its fibers upwards, and when we are 
actually dealing with setting standard. Can you help me, do you 
accept the upward adjustment of fibers that has been presented 
by the company to you? 

A. Well, the two point five for adjustment to 
the graticule counting in particular, and the personal, the 
static to personal conversion...I'm really not in a position 
to comment on it, because as I say, I was given the data in the 
form of final estimates. I haven't had access to the results of 
the parallel measurements or the detailed measurements in different 
areas during the 1951 to 1961 period. So I really can't comment 
on that. 

i mean, it *spobviouslyssurprising....it's surprising 
that the changes should have been as large as they were over 
certain periods. 

But I mean, the adjustment they made are broadly 
in line with the estimates that are presented in the Simpson 
Report, which suggests that the effect of using graticule 
increases fiber count by a factor of two or more. 

As Ivsay,.1,mean,...don/t,know if. you, have 
already had evidence on that... It's) a: very important question 
which I can't really comment on. 

Q. The issue of, Mr. Laskin asked you about the 
fifty years, and it does strike me that it is possible for people 
to be employed for fifty years, although presumably that's not 
a common thing, but when you set standards you are setting 
standards, supposedly, in the interests of public health, to 
protect all of the workers in workplaces, and presumably you 
would take fifty years as the outside limit, wouldn't you? 

A. I would have thought it was too long. I would 


have thought thirty or thirty-five was more reasonable, but I mean 
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A. (contd.) that isn't really for me to say. 

Q. The four hours a day issue, cutting it down 
again, when you are setting public health standards or occupational 
health standards is that a fair removal...or reduction? 

A. I don't know. This is discussed in the Simpson 
Report. I mean this is where the factor is introduced. As I 
say, Obviously it depends on the conditions in the factory and 
the variations of the extent to which people move from one area 
to another, but in particular it depends on the way that the 
standard is imposed. 

I mean, if it's an average in areas where people 
work for most of the time, then it shouldn't be applied. If 
it's a maximum in areas in which people don't spend all their 
time, then it might be an underestimate of the effects. 

I mean, if the measurements were taken in the 
same way as the original measurements, of course, it would be 
inappropriate to apply it if the standard were going to be applied 
as an average over time, because that's exactly the form of 
the measurements that the calculation is based on. 

Q. Yesterday you presented evidence about 
chrysotile having preferential migration patterns to the pleura. 
Does that account for the lower amount of chrysotile found in 
the lung? 

A. Yes, both happen. You get preferential 
migration to the pleura, and removal from the lung. 

6. Right. 

A. I mean, I think it has been shown that people 
who are known to have substantial chrysotile exposure often have 
very little chrysotile in the lung parenchyma when they are 
examined after retirement. There is a relatively quick removal 
of chrysotile from the lung parenchyma. 

This makes historical studies very difficult. It 


would be very nice if one could simply do autopsy studies on 
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A. (cont'd.) people who had worked in these 
factories in the 1950's, and then retired. But in fact that won't 
answer the question. 

I suppose it raises a possibility that examination 
of their pleurae would give you better information. 

Q. That hasn't been done? 

A. I don't know. For a long time most of the work 
that was done in England was done on lung parenchymae, which I 
think was a mistake. I think more recently they have started to 
10 look at the pleurae, but I don't know what stage those studies 

are at. 

Q. I just wanted to ask you two short questions 
about the nonexposed mesothelioma you referred to in the Los 
Angeles County study, and it seems to me that there are possibly 
two problems there and you mentioned the whole issue of perhaps 

ae misdiagnosis of mesothelioma in that group, and that when they 

were reanalyzed it was not a blind study. Is it possible to do 

a blind analysis of the mesothelioma for diagnostic purposes? 
Apes peek think, tnat Ls going, to be done by 

the group in Los Angeles. 

20 On ghee ite 

A. Ina sense, of course, it isn't an issue that 
particularly concerns the Commission, I mean whether there are 
two hundred cases a year in America and perhaps twenty-five a 
year in Canada which are unrelated to asbestos exposure is a 
question which may be of medical interest, but it's completely 

25} irrelevant from the point of controlling asbestos. 

Q. I guess the question is, are they really 
unrelated to asbestos? Can you determine that by interviewing 
next of kin? 

A. Well). as .lvsay,iL would.suspect that they 
are, because the...partly because of the age distribution, which 


I suppose is a rather sophisticated epidemiology argument which 
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A. (cont'd.) might not appeal to most people. But 
also because most cancers occur naturally, and you know, there aren't 
many cancers which occur exclusively in relation to...as a result 
of exposure to carcinogens. 

Therefore, in a sense, it would be surprising if 
they didn't, and it's simply a matter of measuring incidence. 

Finally, as I say, the fact that the incidence 
was the same in men and women, I think, tends to support that 
4 interpretation. 

I suppose I should say that the...both the equal 
incidence in men and women and in fact that age distribution will 
also be predicted if they were the result of ambient exposure 
which people had been exposed to, both sexes are exposed to from 
Piven. 

15 Q. The final question I have, and you mentioned 
in your testimony yesterday that the fibers found in schools 


were shorter. I just wondered on what basis you made that 


statement? 
A. This was anecdotal. I mean, Sebastien, the 
French electromicroscopist, told me that they were of a completely 
20|  aifferent size distribution from the fibers that are found in 
industry, but I mean I haven't seen detailed data on it, and I 
wouldn't like to be quoted as an authority to the fact. 
MISS JOLLEY: Thank you very much, Mr. Peto. 
DR. DUPRE: Thank you, Miss Jolley. 


Mr. McNamee? 
CROSS-EXAMINATION BY MR. MCNAMEE 


O. Yes /\*Mr. “Pete? intyourstabinime,. youware 
talking about experiments with implantation in rats and talking 
about fiber size. I believe this is page nine. I understood 

39} from that that fiber size was quite important to the production 


of mesothelioma, and have there been any efforts in testing with 
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Q. (cont'd.) rats to...especially with, say, glass 
fibers, to standardize the samples being injected into the rats 
so that you can test different sized samples, different diameters 

5} and lengths? 

A. Well, I'm not sure that any more detailed 
experiments than the ones that Stanton did at the NCI, which are 
published in 1977 in the JNCI, have been done. He tested 
thirty-four different samples which were in fact very different. 
They varied from long, thin, short, fat, and there were various 

Us gradations in between. 

But the difficulty was that they weren't finely 
enough separated and so it wasn't possible to unambiguously 
define the risk associated with fibers of a particular length 
and a particular diameter. 

15 Of course, the other thing is, and. the, problem us 
further complicated by the fact that they were pleural implantation 
experiments and the actual migration to the pleura and then from 
the pleura to other parts of the body is also largely, and 
probably entirely determined, by fiber dimension. So fiber 
dimension is likely to be critical both in its carcinogenic 

go potential when it gets to the target cell, and in its chance of 

reaching the target cell. 

I don't think that there are better data than 
those. 

Q. I understand that mechanically it is possible, 
oe at least with glass fibers, to grade the size of the test | 
sample, that then it is possible to reduce with glass fibers 
these things down to a specific size... 

A. It hasn't been done, as far as I know. It 
hasn't been done...or if it has been done, I mean large 
experiments haven't been reported where there really is a good 


30|} division of a relatively small range of length and diameter. 
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Q. Then I'm in error in assuming that it was 
mechanically possible to reduce these fibers to different size 
in tests? 

Ae ulLimasure it's.possible., Ittis just an 
expensive technical procedure. But Tim sure it is technically 
possible to do it. If President Kennedy had declared in 1960 that 
it was going to be done by 1970, it would have been. 

O Heeb. your Los Angeles study, with respect to 
the background of the mesothelioma incidence, did you check into 
the working environment of each one of these people? Not only 
the work environment which was asbestos-related, but past work 
experience and subsequent work experience? Did you have a full 
employment profile of your Los Angeles cohort? 

Aw) Oh, 4yes-, Yes. 

Q. Inasmuch as...with respect to Dr. Finkelstein's 
study, he had four people, I think, in one table, of fifteen that 
had exposures less than four years ata Johns-Manville plant, 
and one as low as one month. Would it be...you, in doing such 
a study, do you think it might be important. .-especially with 
say the one month...to examine the other re ee and background 
information concerning that person? 

Ae etn weshudy.ofethat sore: 

O. Yes. 

A. Yes, it is a difficulty with studies like that. 
I mean, I don't see how you resolve that. I mean, it's obvious 
that the shorter the exposure is, I mean the more one suspects 
that there may have been previous exposure. But alisvou. can do is 
ask. It is never possible to be certain. 

Q. Yes. But I was thinking just for the purpose 
of, say, compensation, that a short-term exposure might warrant 
a closer look into the background of the person who has suffered 


the disease in one month or one week? 
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Asan YOS, I, think, thats would) bee fain. rAlthough) it 
seems to me in relation to compensation if you couldn't identify 
any previous employment which was likely to have entailed asbestos 
exposure, then it would be reasonable to attribute it to this one. 

In a sense, duration of exposure is more important 
than duration, because the duration effect is enormous and I 
mean, I wouldn't, for example, regard it as reasonable for 
somebody to get compensation from the employer when his first 
exposure had been within the last five years. 

I mean, that would seem to be quite unreasonable. 
If the exposure had started within five years, I would not 
believe that that was in fact responsible for the mesothelioma. 

There was one case, a woman in fact, in our Los 
Angeles study, who had been first exposed, reported first exposure 
less than three years before the mesothelioma developed. Well, 
in fact, we didn't examine the women in detail, but I mean we 
just described an outline inthe discussion, but I would be 
virtually certain that that case wasn't caused by that reported 
exposure. 

Q. Would you examine what has been called a 
household exposure or the bystander exposure? Say the parents 
might have been...one of the parents might have worked for an 
asbestos company. 

A. Oh, there were three women who fell into that 
category, whose husbands or fathers had been asbestos workers. 

It wasn't one of then. 

Q. If we might ...tab eleven, the study of 
the trends in mesothelioma incidence in the United States and 
the forecast epidemic, if you might turn to table seven, which 
is Overall Projections of Numbers of Mesotheliomas Diagnosed in 
the United States in Successive Periods in Men First Exposed to 
Asbestos Before 1965, or Unexposed. 


I think this is really...table six bears on the 
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Q. (cont'd.) point too...when I go through table 
six and table seven, you seem to have absolute numbers postulated 
for every five year group, and bearing in mind...well, I assume 
that the raw population in the United States has increased in 
between 1981 and 2019, the last date that you have, and also, 
you have the life expectancy at birth increasing. Now, these 
are two variables. Are they somehow factored into those numbers, 
or how do I account in reading this if the population of the 
United States if three hundred and fifty million, say, in 2019, 
by reading these I would think the incidence, even if ne 
numbers had remained the same, the incidence had dropped. 

Do you understand what I mean by that? 

A. Yes. There is a note on page eight of the 
paper, it's handwritten, it'sbeen added in proof, which points 
out that the numbers of unexposed cases would in fact increase 
because of the age distribution of the U.S. changing. 

But the asbestos-exposed one won't, because 
the method of analysis wasn't in fact population-based. It 
was case-based. 

The ...do you want me to talk about it for a 
couple of minutes? I mean, just to outline what the methodology 
was? The idea is basically... 

Q. It might be too complicated. 

A. Well, no, it's very simple actually, an outline. 
All you do it you...I mean if the incidence goes up as T cubed, 
and I think I may have showed the graph, if youwere born my Povo 
and you were first exposed in 1920, then your incidence goes up 
as T to the three and a half from that time onwards. You Gon ‘st 
know at what level, but I mean the incidence rises in that way. 

So if you take the entire cohort of people in 
the whole of the U.S. who were born in 1900 and first exposed to 
asbestos in 1920, you know what the survival curve is for 
people born in 1900, that ought to be modified because asbestos 


workers have rather high mortality, but that's a second order effect. 
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A. (cont'd.) If you multiply those two curves 
together, you get a pattern which shows the number of cases that 
are going to be diagnosed in each year, you see, multiplying the 

5 incidence by the population at risk, and that gives you the 
number of cases. 

This#ish* tatordo with» the*popusationey + This Tis 
shape of the pattern of cases diagnosed in 1940, 1960, 1980, in 
people born in 1900, first exposed in 1920, and you know exactly 
what shape the curve will be. The only thing you don't know is 

10 how high it will be. So you do a survey, you interview people 
and ask them when they were first exposed to asbestos, and one 
point on that curve fixes the rest of it. 

So the idea is that you do a survey in a certain 
area and find what proportion of cases, the numbers of cases 

= that that are first exposed...born in 1900, first exposed in 
1920, and that fixes...I mean, let's say you got that answer 
instead of that answer. Then you have this curve the same shape 
and sort of moved up to go through that point. 
So the predictions in relation to asbestos 
exposure are independent of the population structure, I mean 
20; the size of various birth cohorts and the number of people exposed 
implicitly is allowed for, so the predictions are correct in 
relation to asbestos exposure. 

But as you say, I mean as is pointed out on page 
eight, an adjustment should be made for the unexposed cases, but 
I didn't bother to do that because it didn't seem...I mean it 

” wasn't really the point of the paper and it seemed a pointless 
complication. to»go' into. 

Q. Well, this standard format used in these...and 
I haven't noticed it in these other studies...in which there is a 
prediction of future incidence, is this something that an 

390} epidemiologist takes into account, say an aging population with 


a mean age moving progressively higher. You know, at one time 
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Q. (cont'd.) there used to be twenty-five in 
Canada and the United States, and I think it's now twenty-nine 
Or something like that, plus the fact of an increasing population, 
is this something that all epidemiologists take into account 
in these numbers? 

A. Where appropriate. Yes. As I say, in this 
case it's bypassed by the methodology. It's a rather peculiar 
method of analysis. I mean, there aren't many diseases that you 
CapeGOuLt Lor. 

Q. Just to go back to your table seven, and I 
suppose this is the difference between looking at something 
prospectively and retrospectively, as I see your numbers, right 
now in 19...say between the period 1979 to 1984 you have a gross 
total in table seven of forty-seven hundred and fourteen cases, 
increasing to fifty-six hundred and fifty in 1989, and that's the 
high water mark of your epidemic, is that correct? 

A. .¥€S, 

QunvSO In,efEect, -oneyway, cfelookingratditeisnthe 
epidemic is already over, and we are looking at increased...I 
mean if you discount the latency period... 

A. methescause (of ithe:.« 

Q. ...the people have already been exposed. 

As Yes. 

Q. Okay. tAs”_penson¢who 'now;efromel9Sivon;usirst 
comes into the risk area, are first exposed, from now on his 
absolute risk is lower? Or relative risk? 

A. Hopefully, yes. I mean conditions are 
presumably...I mean now are certainly very much better than 
they were in the past. 

I mean, these projections are restricted to 
the effects of exposure up to 1965, and in fact the data, even 
from 1950 onwards, is very, very strong. If you look at the 


actual numbers that these are based on...I mean this paper 
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A. (cont'd.) is as much methodological as 
predictive. 
I mean, in that survey we had a total of, in table 
5 two, there were a total of five cases first exposed in 1955 or 
later. 
Well, I mean, in the future those late periods 
of exposure will eventually constitute the majority of cases 
that are going to occur, and these inferences are based on the 
existence of those four cases in our survey. So I mean, it isn't 
ag at all clear what the pattern of exposure was from 1950 onwards. 
Ounsdatamsnggests, that dan fact it didn't change 
very much, that there wasn't much improvement from about 1945 
to 1965, or perhaps even later. 
But they have to be regarded as provisional. I mean, 
15 my main aim in life in this paper was to persuade the NCI to do 
a bigger national survey and get more accurate estimates. 

Q. I would assume that, say taking a twenty-five 
to thirty-five year...I'm using the term latency period again... 
fnat 1 go from 198leinto,.2av,42014;,,which is thirty-five years, 
say in that period from 2009 to 2014, cases are being reduced, 
20; it would seem to me that an implicit prediction, that based on 
Current levels that mesothelioma cases are going to drop. Is 
there an implicit prediction in that? 


A. Well, I'm sure that's the case. The question 


is how much they will drop. 
As I say, these predictions relate to exposure 

i before 1965, because we have absolutely no data beyond 1965, and 
the observed and expected numbers are both zero, whatever level 
of exposure you assume, because it's too soon to see the excess. 

Q. Okay. You have indicated in this paper too 

that you might be...there might be a margin for error two 

30 times either way. I mean, these figures could be increased by... 


like say in the last column, 2019 could become 4200, or else could 
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Q. (ceont"d.) be. 400? 

A. Jem sorry. 

Q. Somewhere in this paper, I think, you allow 
EOrg A. na 

As iWessoo Sorry, ¢whichsi«? 

Q. I didn't know whether that applied to all 
Sfe your... 

A. No, that was in relation to the numbers of 
cases occurring in people who are first exposed in 1950 or 
later. In fact in table five there were a total of eight cases 
first exposed up to age forty-five, first exposed in 1950 or 
later, and that eight was simply based on those confidence 
limits for eight, and if you observe eight cases, the right 
answer could be anywhere between about four and sixteen. 

Lt! snotty thes . 

Q. Then these figures you are predicting, what 
is the range of probability then, if I might .«hwhats kind ofaa 
factor could I say...you are estimating say five thousand as 
of 1999, in a five year period, a thousand a year? 

A. The predictions in the near future are 
actually very reliable, because the method was to restandardize 
internally, so that the estimate equals the observed number that 
is now occurring. 

So it makes no difference over a short period. 

I mean, if you are observing a certain number of cases of 
mesothelioma now, per year, and there are something of the order 
of a thousand a year in the U.S., then it's almost bound to be 
roughly a thousand next year. But I mean, it may make quite a 
big difference to your predictions in twenty years time, so 

in fact the predictions in the short term are very accurate and 
they become increasingly unreliable as you go forward. 

As I say, that particular remark was a purely 


statistical remark in relation to the sort of standard error of 
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A. (cont'd.) prediction based on the number eight 
the eight cases. 


g 


But I mean, there is a prediction in that table 
relating to the people first exposed in 1960 to 1964. Well, we 
observed one case in people first exposed from 1960 to 1964 in 
Our survey, so the confidence limits for that are fairly wide. 

Q. I just have a couple of questions with respect 
to your school assessment, tab ten. We've had some evidence 
from various other witnesses about school programs in Wisconsin, 
and also New Jersey, and also we have a school program in 
Operation in Ontario. 

Are you aware of the nature and extent of the 
Ontario school rejuvenation program, if I might) call) it that? 

A. In that line, yes. I mean, I don't know 
the details of it, but I know that a lot of money is being spent. 

Q. Yes. I was just wondering, you have had some 
experience in California, and it has been my observation that 
California usually leads the nation in a lot of these things. 

What is the...could you tell me what the perceived 
risk is in the schools in California? I mean, if there has 
been any public statement, and what steps are proposed in 
California if there is such a perceived risk. 

ARLINOguUbimisorry) Fidon-t know’ 

Oo. You dont? 

A. I haven't worked in California for two and 
a half years, and I don't know in detail what's going on there 
now. 

Q. Obviously with the number, with the sparsity 
of the cases of mesothelioma per year, maybe seven hundred out 
of a thousand are because of direct asbestos exposure, we are 
looking at only three hundred cases that are, say, nontraceable, 
that it's obvious from that that any study of schools, no matter 


7540-1171 


7 
Ace F 
i 
es 


“gtdaa soda Al ootdorberg) s By) exend) ynedmt jut ” 
av \tfoi Ape yinccnyirpc pnkgates 
a} pdCE of DSET moxk Besogxe set) Siqoeg! Gt aneu! Be vesedo 
opie ylrist sts Jett TO asimgt sonsbitnodi. eta o8- revi fo oo 
ipeqess Atiw anoktasop 0 slquos 6 eved gant I +0 ie a 
athebive sioe bet ev' SW § . tes dad .tremessees foodos 
_scenoseiw hi ametpowg Lootes Ju6ds eenneasiw ‘ae ae. 
nt lah loddee & eved sw Sys! pcre bani 

| boebariotinc: 

add? %o saddxe bros emia ef) To etsws’ ‘ial xh) (> a 
cyatas vi Lis» tdolim I Pl \metpor" perenne foatse: © 


o 


vows ‘fro T \nse Il vesy .enkh Sede nt” a 
‘nage paled ef yenot to fol s aadd word) tect i 30 ‘ellsisb ais 
.to4 bert oved boy ,patiebaoW Yeot eswt see °-D pp a. a ¥ | 


jsf) notsevisedo vm neod esd sh bas’ \elnrottiad me 
-2onidt seats to Jor sak noljen (ene ebael yiiauey pare 

bavieoisq att saw om let Hoy hlvod.,-saa Bt ee ee 

asd sexed SL ytnem & SeiasOtELeo ny efoodow efy ak ab 

ai beroqovd sts eqete tehw bas \Inomedade Oi ideg 

. \Nele Bevieotve s debe et steams ak, 

wont 3'nob I .Yittos mi ou sae 

| ee ae ae 

cas Ow) 20k einveS flay mb Sestrow! a *anved TOA 

eed? ao peiop #* satiw cpa nt becigeiadiaeatlts bas 


26 2 ae ae 


yireinde sow rity \xedmett eng Hdiw yleuokvede sot lied! | 
juo berbnud asves edyea \se0y aay sai ielsoren 

‘ bye OW ,esubeqKs Boseedee’ | 

Sidéeosssnon vee oes ‘sera 


, ysis 


- 78 - Peto, cr-ex 

Q. (cont'd.) how you construct it, in order to 
determine whether there is increased risk would be very difficult. 
Is that a fair statement? 

A. Well, do you mean... 

Q. Could you ever let excess risk... 

A. Could you actually observe mesotheliomas among 
school children? No. It would be completely impossible. You 
couldn't distinguish them. The numbers would be so much lower 
40 than the numbers that occur apparently unrelated to asbestos 

exposure, and as I say, they would also occur at the same ages. 
I mean, they wouldn't occur...in fact they would occur at 
exactly the same ages. 
I mean, if the incidence goes up as a cube of age 
in unexposed people, and it goes up as a cube of time since first 
15| exposure and you were first exposed when you were a child, the 
age distribution would be exactly the same and it couldn't be 
determined...I mean, things like that can only be determined by 
model fitting and estimates of risk based on dust measurements in 
schools. 
Orv?) SofwoGtdlitwbe fate Eotsaylthat rt nS 
#0 absolutely impossible, based on present technology, to quantify 
the...to empirically quantify the risk to school children? 

A; . No.oUI* think you*couldwdo itebyplookingnat 
lung samples. I think it would be useful to look at numbers of 
fibers in lung samples, and if you could compare them with figures 
25 in recent employees in asbestos industries where measurements 
have been taken, then you would get...if you looked at current 
employees particularly...and accidental deaths among school 
children...you would still have a terrible difficulty because 
there is great heterogeneity between schools, of course. I mean 
there are several orders of magnitude difference from low levels 


30 to zero levels in the amounts of asbestos in the schools. 
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A. (cont'd.) But if you wanted to, ina 
particular incidence, I mean you could in principal look at the 
lung burden of school children. I think the electron microscopy 
is sensitive enough now to estimate fiber levels as low as that. 

QO, JIteoecurredatovme)fandiul’1lligust, throw’ this 
Suggestion out, that three hundred...if you analyzed say the 
three hundred deaths a year that are nonasbestos-exposure related, 
selected out the three hundred of the thousand that are not 
directly related... 

A. I'm sorry. Which paper are you referring to? 

a Q. I'm sorry. I think you used the term...whether 
it was nine hundred a year, that seven hundred were direct asbestos- 
exposure, something like that? | 

A.” On,- yes. ‘Yes* 

Q. Maybe two hundred. 

Re wales « 

Q. Now, if you selected over a term of say the 
last five years, out of the two hundred, and selected out the 
school teachers and the maintenance workers or caretakers, would 
it be possible...I imagine it would be possible to select out 
those and then examine them to see if you can find any significant 
numbers. Would it be possible to do something like that? 

A. I don't know what you would compare them 
with, you see. Because the difficulty is that everybody has 
asbestos fibers in their lungs. 

O:; | KON, crue. 

As ii eect wien l,i. 

Q. I'm talking about mesothelioma victims. 

If there was an inordinate proportion of teachers in relation 
to their proportion of the general population, wouldn't that be 
something significant? 

A. I think it's extremely unlikely, because there 


are so many other environments where there is minimal asbestos 
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A. (cont'd.) exposure, I would have thought that 
teachers, if anything, would have a lower-than-average amount 


of asbestos in their lungs. I would have thought it was a dead 


; loss. 
OL toe DOnOnL SO myselio. Dit Lajust. .. Coat. Su why. 
I asked the question. 
MR. MCNAMEE: Those are my questions, thank you. 
DR. DUPRE: Thank you, counsel. 
40 Mr. Hardy? 
MR. HARDY: Yes, sir. 
CROSS-EXAMINATION BY MR. HARDY 
QO. Mr ou Peco, . think « woula Like to Clarity 
first the discussions you had earlier this morning with M. 

15 Casgrain about your observations concerning the relative 
biological significance of crocidolite and chrysotile with 
respect to mesothelioma, and the first question is just what 
data you have looked at in reaching the conclusions that you 
have reached on that issue which you presented the last day 
and a half? 

20 Do I gather correctly from a question, I think 
from Mr. Laskin, yesterday that you haven't looked in detail 
yet at the Dement study with respect to the issue of crocidolite 
and chrysotile for mesothelioma? 

Ay «NO, c.- haven’ t, > no, 
Q. As I understand it, that's a plant which was 

si primarily, if not exclusively, chrysotile exposure? 
A. I think there has been one mesothelioma in 

the cohort, hasn't there? 

Q. That's what is reported in that paper, correct? 
A. xes. 

30 Q. All’ I*m asking now is, you haven’t taken the 


time yet to see whether the data in that cohort fits the same 
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Q. (cont'd.) pattern in the cohort you presented 
to us? 

A. Well, it does in fact, because the total 
excess of lung cancer is of the order of eighteen cases. The 
followup is short. I mean, there is very little observation 
beyond thirty years after first exposure, so the remarks that 
I made earlier would apply, that in fact this is a period in which 
you do see a larger excess...initially you see a larger excess 
of lung cancer than of mesothelioma, at the beginning of the 
study. 

If there were something like a five-to-one ratio, 
four-to-one ratio, something of that order, with an excess of 
eighteen...even leaving aside the point that the ratio would 
tend to increase as time passes...you would expect to see 
something of the order of perhaps three mesotheliomas in the 
population, well, if you expect three and observe one, that 
doesn't begin to differ significantly. 

I think this is something that Corbett McDonald 
should have discussed in more detail when he presented his 
comparison of these ratios, because the numbers are so small 
that statistical fluctuation is actually very large. To get 
one study in which you get two, and another study in which you 
get six, as to say there is a difference in the ratio of three 
is unreasonable. I mean, the more reasonable interpretation 
is that you expected four in both cases and one happened to be 
a bit high and one happened to be a bit low. 

So I don't think that that study is in any way 
out of line with the other ones, certainly numerically. 

Q. Have you looked at the most recent study, 
Newhouse and Berry, of the friction material plant in England, 
with respect to this? 

Ay. Yes, iGid..they. .i. 


Q. I know Geoff Berry discussed it when he was 
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Q. (cont'd.) here before us. 
A. Did he present it as part of his evidence? 
Q; Yes, he did. 
A. You haven't got a copy of it, have you? 
MR. LASKIN: Yes, we do. It's tab fifteen of 
his materials, just for the record. 
THE WITNESS: Yes, okay. 
MR. HARDY: Q. Had you looked at that study with 
10 respect to this issue before, or are you just looking at it now? 
THE WITNESS: A. I haven't really looked at it 
now. I saw a preliminary report on it. I haven't seen it in 
any detail before. 
Q. Similarly, have you looked at the studies, 


just reported, of three factories in the United States, by 


ibe Alison McDonald? 

A. NO. 

Qc" gHeteinkis 

AerpNoz ind dontteknow aboutp those: 

Qeget \dontiterealiy:: 3. 

20 A.) if °you want me to comment. on this «study, it*s 
aepict difficultaAto Gorsitewithout....). 

Oo,  D thinkyvat dseahbitvdd ffacultvietecealdy dad 
not expect you to comment. I just wondered whether you had 
considered it prior to today and as part of reaching your 
conclusion on chrysotile versus crocidolite. 

25 A. Well, there are two separate issues in relation 
to this study, and one is whether or not the ratio of excess lung 
cancer to mesothelioma is anomalous. 

Q. It's very low, I gather? 

AS, What, thes. ? 

a Q. The excess of lung cancer is very low in 


that study to begin with? 
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A. Is there a table which shows the death rates 
by times of first exposure? Because...where is that? I can't 
see a table that breaks it down by times of first exposure. 

Oh, yes. Yes, there is an excess of thirteen 
lung cancers among men, and...no, there are seven mesotheliomas 
and six lung cancers, in fact, in excess of six lung cancers, 
beyond ten years after first exposure. 

No. 

Q. I think with respect to chrysotile versus 
crocidolite, as discussed in that paper and by Geoff Berry 
when he was here, it gets complicated because it's a plant in 
which crocidolite was used... 

A. Yes, I know. 

Oy. -.e-at one time, in one defined area. 

Aw Yes. 

Q. So that unlike the Rochdale plant, they are 
able to attribute crocidolite exposures to particular persons in 
the plant, ‘and jit’s’ that) analysis which I think led Mr. Berry, 
at least, in interpreting this study to find crocidolite 
responsible for most of the...unduly responsible compared to 
chrysotile. 

A SaWes), Stetthinks... 

Q. I wondered whether you had reviewed that data? 

Awd Prthiniiciols talrsitattistiicalienror je nm face. 
The point is that the people who were exposed to crocidolite, 
the area of the plant where crocidolite was used, those people 
were almost exclusively production workers who had extremely 
heavy exposure to chrysotile, and so it points out in the paper 
that in fact if you adjust the apparent crocidolite effects in 
the case control comparison for the exposure to chrysotile, it's 
severely weakened. 

Now, it's characteristic, if you measure something 


badivitssl) mean; Alm motccriticiizing this tstudywel Eimeantiethiink the 
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A. (cont'd.) dust, exposure measurements in this 
study are probably very good, but as everybody in this room knows, 
any estimates of exposure, particularly before the war, are not 
good. The classification in this was, in terms of chrysotile 
exposure was whether the average exposure had been to levels of 
greater or less than five fibers. 

Now, the great majority of people which had been 
exposed to chrysotile...sorry, to crocidolite, had been exposed 
to levels greater than five fibers. Well, a crude dichotomy 
into whether or not you are exposed to a level above or below 
five fibers is obviously not an accurate way of classifying your 
exposure. 

If you find a strong relationship between whether 
you worked in that part of the plant and your chrysotile exposure, 
then one would assume that if you estimated the chrysotile 
exposures more precisely you would find that they were numerically 
higher, even, than the controls who happened to be exposed to 
levels above five fibers. 

Pudonst Know Wit Tougntsctoitalkaboutithat wae It's 
a slightly statistical point. 

The point is that if something is correlated with 
something which causes something...I don't happen to think of a 
good example...I suppose social class is a good example, in fact. 
I mean it's absurd that social class should determine cancer 
rates, but certain cancer rates are very strongly related to 
social class and it isn't always possible to get rid of the 
association. 

One doesn't conclude that the lower social classes 
are genetically more susceptible to cancer than the upper social 
classes. One assumes that there are environment differences 
that you haven't measured precisely. 

So if you had the hypothesis that being an 


industrial worker caused chronic bronchitis, and the competing 
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A. (cont'd.) hypothesis of being of low social 
class caused chronic bronchitis, you find that social class, 
social classification still predicted chronic bronichitis datas 
after you had allowed for the sort of occupation that somebody 
was working in...in broader terms. I mean, it's precise in the 
social class specification. Well, the correct inference to draw 
from that wouldn't be that the cause of chronic bronchitis 
is social class, which would evidently be absurd. 
| The reason is that you can't in fact measure 
the determinance of social class sufficiently accurately, and 
the thing that is missing from this study is the reverse 
analysis, of course, because there is a very, very strong 
correlation between crocidolite exposure and risk of mesothelioma, 
which is enormously weakened...and in fact I think becomes 
almost...I'm not sure if it remains significant, but that's 
really beside the point...it's very much weakened by adjustment 
for whether or not people were heavily or lightly exposed to 
chrysotile. © 
The analysis that I would like to see carried 
out on the same data is an analysis assuming that the chrysotile 
exposure caused mesothelioma, which it's quite clear would be 
significant if you ignore the crocidolite, and then to see if 
you could completely remove that association by allowing for 
crocidolite exposure, and I'm sure that you would get completely 
symmetrical results. 
You would find a strong correlation with either. 
If you analyzed it by itself, it could be weakened, but not 
removed, when you adjust it for the other. 
Q. So then it is your belief that the analysis 
of this data from this plant would show heavy chrysotile exposures. 
Acw Ttadoess.% 


Q. ...would be responsible for the mesotheliomas? 
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A. Nopriedonst’ think it would prove that. It 
would show...I think it would give...it would be as persuasive. 
It would show that to the same extent that it shows the crocidolite 
exposures were. 

This is rather a complicated issue. I don't know 
if I...I mean, it's quite an important point and it's worth going 
into in detail. I mean, there are many examples of this. 

I mean, let me think, smoking and birth weight, 
for example, is one. There is...smoking, birthweight and social 
class are intercorrelated in this sort of way. Whether a mother 
smokes or not, and the birth weight of her children, are going 
to correlate in this sort of way, and when you adjust for one, 
you reduce the affect of the other, but don't completely remove 
it. It's a well known difficulty when you measure things 
fairly well, but not perfectly, and things are intercorrelated, 
and you really can't sort out what is in effect. 

As I say, it's rather obvious, given that these 
are competing hypotheses, that this table ought to contain the 
Opposite analysis, given that they have classified people (a) 
in terms of high or low chrysotile exposure, and (b) in terms 
of whether or not they worked in that part of the factory. 

They should have done the analysis in terms of 
mesothelioma case-control comparison, assuming that (a) causes 
it, and then adjusting for (b), and then assuming that (b) 
Causes it and adjusting for (a). 

As I say, I'm fairly certain that if they had 
done that, they would have got completely symmetrical, and therefore 
completely ambiguous results. 

O-.wwils Wtetfaizeto Ccayiinwounm discussions 
of chrysotile and crocidolite and their relative ability to 
cause mesothelioma that you are fairly convinced first that 
there is evidence that chrysotile can be responsible for 


mesothelioma? 
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A. Yes, yes. 

Q. Beyond that, you seem to be less convinced than 
Others that there is a differential Significance in terms of 
causing mesothelioma between chrysotile and crocidolite. 

A. “Ivdon*t know any data-on’ it’ at’ all.” As TI Say, I 
don't think thereis a single study in which either lung cancer 
excesses or mesothelioma rates have been estimated in people whose 
Crocidolite exposures were estimated in fibers. »- aOn te chink 
there is any evidence one way or the other from epidemiological 
evidence to indicate whether one is more or less dangerous than 
the other. 

It seems to me that, as I said before, in view of 
the animal evidence and the human evidence in terms of preferential 
migration to the pleura and so on, that that effects of asbestos 
in terms of causing mesothelioma are entirely determined by 
physical characteristics of the fibers, and that types of 
chrysotile which are long and fine, which I understand are 
particularly likely to be produced in certain manufacturing 
processes more than in mining, are likely to be as dangerous 
as comparable crocidolite fibers, and as I have also pointed 
out, there aren't the enormous disparaties between different 
studies which are claimed. They are in fact Simply not ‘there. 

I know many of them are artifacts of incorrect analysis or 
failure to allow for time since first exposure, and so on. 

So I think that the argument, the sort of popular 
notion that there is this hundredfold difference is just based 
on very weak evidence. 

I wouldn't...I certainly wouldn't assert that there 
is no difference between them. But, ‘I mean, the statement is..’. 
but I wouldn't assert that there is either, and I certainly 
wouldn't assume that the difference was enormous, unless some 
better evidence is presented. 

DR. DUPRE: I want to make, for the record, something 
elear. 
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DR. DUPRE: (cont'd.) Do you differentiate between 
pleural and peritoneal mesothelioma? I had the feeling from 
reading I did that where peritoneal mesothelioma was concerned, 
your findings indicated that exposure, if not to crocidolite at 
least to amphibole, was more often associated with peritoneal 
mesotheliomas than exposure to chrysotile. 

THE WITNESS: Well, chrysotile has..nobody who 
is mainly or exclusively exposed to chrysotile has ever had a 
peritoneal mesothelioma, as far as I know. 

As I said before, I mean, there's an anomaly in 
relation to crocidolite, because there are groups apparently 
only exposed to crocidolite who have had large numbers of 
pleural, and no peritoneal, mesotheliomas. And there are other 
groups where the numbers have been roughly equal. 

Which in a sense reinforces the point that I 
was making earlier, that in fact it's fiber dimension rather 
than the actual name, the label that has been given which 
should be looked at when you are trying to work out what the 
physiological consequences of these things are. 

In people exposed to amosite, I think without 
exception that there are substantial numbers, substantial 
proportions of mesotheliomas have been peritoneal. 

in selikott"’s data, the majority...but that. may 
be because I think he has actually reviewed his causes of death 
more carefully than other people, and he has shown rather clearly 
there's a high proportion of mesotheliomas, peritoneal mesotheliomas, 
peculiarly likely to go undiagnosed. Yes, and he presents a set 
of best estimates and death certificate data in his population, and 
I'm quite satisfied because of the age independence and the fact 
that they followed exactly the same pattern as the pleural ones, 
that these are mesotheliomas and that would tend to go undiagnosed 
in other studies. 


So it may be that amosite causes a higher risk 
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THE WITNESS: “(Cont°d.)™ of peritoneal than of 
pleural. 

DR. DUPRE: Again, this would be because...if this 
is so...this would be because of the dimension of the fiber? 

THE WITNESS: I would assume so, although...yes, 

I mean I don't know much about the chemistry of it. There are 
chemical changes. I mean there's some leaching of magnesium, and 
so on, from the surface of chrysotile, I think. There are internal 
changes which may affect carcinogenicity. 

DR. DUPRE: Excuse me, Mr. Hardy. 

MR. HARDY: Yes. 

MR. HARDY: Q. Moving to a different study, 

Mr. Peto, you discussed yesterday in detail an equation, a model, 
which you developed for predicting the incidence pattern of 
mesotheliomas, which found the incidence to be proportional 

to the time since first exposure, cubed. 

THE” WEINEOo? FA. veo. 

Q. I would just like to understand a few more 
things about that model and what sort of process you went through 
in arriving at that model. 

First, I think you, yourself, state on page five 
of tab nine, which is the paper where that model is most 
thoroughly discussed, that though you use a power of three point 
two, that any value between two point five and four would 
provide an adequate fit to the data that you were looking at? 

ms) Yes 

Q. I gather by that that there is nothing 
fixed or specific about the three point two figure necessarily 
being the right figure for predicting incidence patterns? 

AS” Nos’ *I“point” out in that paper, it doesn't 
make much difference though...I mean it doesn't really make...it 
makes a difference by a factor of less than two for predictions 


that you make, because in fact you don't start at age nought and 
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A. (contd.) project the line up. What you do is 
you observe the incidence thirty years after first exposure, and 
then project the line forwards and backwards from that point. 

So in fact the lifelong risks that results from 
powers of time don't in fact vary as much as you would expect 
them to intuitively, and in fact I think on that page...yes, it 
points out that if you change the estimate from three point two 
to four, the predicted lifelong risk for men first exposed at 
age twenty, under the conditions of the insulation workers, would 
go from fifteen percent to nineteen percent. So the change in 
predicted risk is really rather marginal, even for quite gross 
changes in the exponent. 

That's explained on page five of tab nine. 

So for practical purposes it doesn't much matter. I was more 
interested in the theoretical issues for this. You may know 
that the particular exponent of time has implications for 
carcinogenisis, but for the practical purpose of predictings 
risks it really makes very little difference. 

O. “SO 1. gather in’ coming to this, model*you 
started, as you indicated yesterday, with the background, knowing 
that for some other sets of data, smoking in particular, power 
functions have been found to be good ways of expressing the 


data? 


A. Yes. 
Q. Expressing what the data was? 
As * Yes’. 


Q.' "Thus Vt was that’ that led’ yourto ‘focus ‘iti 
on this particular time to a power... 

Ae Le56 

Q. determination? 

A. Yes. And to investigate the age independence 
as well. I mean, to assume that...I mean the age independence 


in a sense is from..I mean from a theoretical point of view is 
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A. (cont'd.) the most interesting aspect of these 
data. 

Q. I gather that the model did not particularly 
well fit the Selikoff data in terms of both either early or late 
exposures? 

Aus eS, that’ S right. 

Q. Thus you focused your attention only on that 
portion of the cohort first exposed between 1922 and 1946? 

A. Yes. 

Q. Which I think is shown in table two? 

A Yes, that’s correct. 

Q. Did you, at that point when you found that 
some parts of the data did not fit the model very well, make any 
attempts to determine other models that might better fit all of 
the data? 

A. Well, I mean they are actually internally 
inconsistent in the sense that if you take people first exposed 
at particular times, and if you look at table two of tab nine, 
if you take people first exposed at a particular time and have 
been followed up for a certain period of time, you find that the 
earlier and later data are actually inconsistent. So, I mean, 
you know from the first of the graphs in that paper, are based 
on all the data...figure one, rather, is based on all the data 
where you are looking at the age independence. There is no 
exclusion there. 

SO you know the data is completely irrelevant. 

So the only thing that determines the risk is going to be time 
since first exposure, and presumably whatever level of exposure 
people suffered will, one would assume a priori that exposure 
patterns wouldn't remain constant over a period of fifty years. 
It would be rather remarkable if American insulators were subject 
to identical conditions over a period of fifty years. 


So in a sense it is surprising that the data seem 
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A. (cont'd.) to be more or less uniform over a 
period as long as 1922 to 1946. 

But, just in the purely statistical sense, the 
data show internally that the risks at particular points in time 
are substantially lower for people exposed...particularly people 
exposed since 1946. 

Q. So what you are saying is that you are 
surprised that the data fit your model as well, even for that 
period? 

A. Over such a long period, yes. 

Q. nLetemefask<.ctheh previous: table, ' table! ones 
you show the incidence per thousand men per year for the 
Seiikoff cohort, down in the bottom line, at various years 
since first exposure, beginning at fifteen and up through 
£fifty=-plus. 

AS Less 

Q.. Itystrikesymesin looking» atothatestring’ of 
numbers that it is possible to interpret the incidence in the 
later years, say from thirty-five-plus to fifty-plus, to show an 
incidence pattern where incidence is levelling off, with the 
exception of the data point for forty-five-plus years, which 
appears to be anomalously high. Is that an unfair reading of 
that data? It seems to be in contrast with your conclusion 
thatsthe incidence rateewillecontinuertosgolup.< 

Acoultistdafficuitetondiscussuthis withouttts 
I mean, you can't discuss a question like this in isolation. 

The fact is that there is really overwhelming scientific 
evidence both from very well controlled animal experiments and 
in particular on very, very careful studies on cigarette smokers, 
and a number of ordinary...I mean in the sense that the 
carcinogen hasn't been identified...all the mesotheliam tumors, 


which show that cancer rates simply rise uniformly with age, and 
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A. (cont'd.) usually as a power of time. So against 
that background...I mean that's very much the sort of normal 
hypothesis of cancer epidemiology. You expect to see data which 
go up in that pattern. 

Then you also expect to see variations which are 
internally demonstrable and consistent, in relation to the period 
of first exposure. It would be surprising if conditions didn't 
change over time. 

Then finally, you take a central period which in 
fact contains most of the cases...I mean, if you look at the... 
I mean the actual number of cases that is excluded isn't large. 
There's a total of a hundred and eighty cases arising in that 
period when the pattern is consistent, and another fifty-five 
that have been excluded, that occurred in people exposed 
before or after that time. 

So it seems to me, you know, extremely unlikely 
that the rates will eventually fall. The analogy between these 
data and the lung cancer data in smokers is also extraordinarily 
close. I mean, they are the only two cancers for which you've 
got an identified carcinogen, detailed data on age at first 
exposure and age. They follow absolutely identical patterns. 

I mean, that's a persuasive, if not conclusive, argument that 
this is the right answer, I think. 

Q. I guess what I'm asking is, you tell me 
absolutely identical patterns, and when I look at that bottom 
line on table one it just doesn't strike me that the pattern 
there is the pattern described by your model... 

A. There is a graph I want to show... 

Q. ...in that the incidence per thousand per 
man year from 1935 to 19...through thirty-five years plus, from 
thirty-five years plus through fifty years plus, does not seem 
to vary all that, much, 
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A. (cont'd.) lung cancer rates among British 
men in successive periods from 1936 to 1940, up to 1968, and in 
fact later data continue to evolve in this way. As you can see, 
there are extraordinary differences. 

The remarkable thing about lung cancer at that 
time was that it was the cancer of the, the epithelial cancers, 
which showed this extraordinary peak more markedly than any 
Other. There were others which don't rise in these beautiful 

10 straight lines, but none of them showed this extraordinary 
peak of incidence going up and then falling. 

In fact, it turns out’ that the reason for this 
is that people started smoking abruptly at the time of the first 
war, and so you weren't comparing like with like. When you 
took people who were born in 1900, for example, which is more 

15 or less that line there, then they had smoked all their lives. 
I mean people born in 1900, in terms of the first war they all 
started to smoke and there's this uniformly, steadily increasing 
cancer rate. 

Whereas if you looked at cancer rates in 1950 to 
1955, for example, the rates for people aged eighty in 1950 were 

born in 1870, so they were aged fifty when people started smoking 
and they either didn't smoke at all, or they had only smoked in 
the latter part of their lives, and whereas duration of smoking 
completely determines the risk, they had minute lung cancer 
rates far lower than young people did in the same period. 

25 So this sort of completely absurd cancer rate, 
which is scientifically meaningless, is characteristic if we 
go to the line for possible exposure. 

Now, the funny thing about lung cancer is it's 
gone from being the cancer with the worst data, in the sense 
of asbestos, to being one of the best. The graph that I showed 


you before, which is an analysis...I mean, either of these lines 
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THE WITNESS: (cont'd.) when you plot it against 
age or against time since...duration of cigarette smoking, you 
get an absolutely, perfectly log linear relationship. It's 
rising absolutely perfectly as the fourth power of time, which 
is duration of smoking, or the seventh power of age. 

So this emphasizes that it is absolutely crucial 
to allow for the fact that different people, in a given period 
of time, have different exposures, and when you do a study in 
1970, which is essentially what Selikoff is doing, it would be 
absurd to take it for granted that insulators who started exposure 
in 1915 had exactly the same experience as those who started in 
a950-0r 1950. 

I mean, the change in the pattern is absolutely 
gross. 

MR. HARDY: ©. As I understand it, it is possible 
to do those graphs only when information was collected on 
intensity of smoking, is that true? 

THE WITNESS: A. Sorry? 

Q. You just showed these graphs that Doll 
prepared. 

A. Yes. 

QO. Is 1t true that part of the data that went 
into being able to prepare those graphs, information was collected 
On amount of smoking for the people involved there? 

A. Yes. 

Q. Having been able to collect that information, 
he was able to draw those graphs. With the Selikoff data, on the 
other hand, we don't have that sort of information on amount of 
exposure? 

A. No. 

Q. Therefore, is it fair to say that we can't 
be sure of the relationships, the accuracy of the modelling, 
in the same way that we can with respect to Doll's findings on 


smoking? 
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A. Well, I mean, as I say, from 1922 to 1946 is 
a fairly long period, which incorporates the majority of 
exposure. I mean, I don't know much about the history of it, 
but I would assume that...I mean asbestos exposure was actually 
pretty low in the early twenties, and I'm not sure that 
insulation contained a great deal of asbestos before 1915 or 1920, 
so there may in fact be historical reasons for assuming there 
was a change in that time. 

But the actual...I mean the increase in rates 
is really fairly substantial. I mean the data we have at the 
moment in most studies is around about thirty years after first 
exposure, and the rates in Selikoff's data thirty years after 
first exposure are of the order of three per thousand per 
annum, which is more or less what we have observed in the 
Rochdale cohort, for example, and by the time you get to fifty 
years after first exposure, they are more than three times as 
high as that, and very, very significantly different. 

I mean, the ninety-five percent confidence intervals 
in figure two don't even overlap for the period sort of forty-seven 
to fifty years compared with twenty-seven and a half to thirty. 

To look at those data with those confidence 
intervals and suggest...to suggest that they are not increasing 
would be absurd, but to suggest that they are going to stop 
increasing beyond fifty years would be, to say the least, optimistic. 
I don't think that...I don't understand what you are suggesting. 
Am I suggesting that one should... 

Q. What I'm trying to get a feel for is how 
well your model fits, and how much data... 

A. Well, it fits perfectly in a statistical 
sense, and it fits perfectly scientifically. I mean I don't 
know how else to answer your question. It fits in with everything 
that is known about carcinogenisis in a rather elegant way. 

i mean; statistically i£-fits perfectly, and 


7540-1171 


vy wt ‘7y 
: wy 
- et 
. ’ 
—@ *, 3. Li 
bee. 
' ql 
ae 
a) 
>! 
i 
y 
: 
ry 
4 
va 
‘ 
34 
@ 


sack ¢ 


—— 


alts yz 1946 


‘% 


, aa ral 


at 


ns tw 
shapela yediss 6 at Biel ae 


7 


,e742 


for a 
Stet mor 


oy ats A ae Oh 
a fo lal 
b a 
— | 
‘ r (sega si 
ahd “y PT 
‘Ssn7 stue 
’ 
~ ~~ 
~ 47 
Te imu ees 
lag wa? 
mnt S§&sS7 
33! Per & 
J > is ifay 
yastts exss . F 
- Ps 
si . 
-_ c - oll ad 
Ld oe es 
» ~~ on 
— — 3 
cr ’ { 
~ afr - « 
> o 
t 
~y i ory fy 
a t 
t 
Srmit st: 3S 
art ée ? 
SI yeSeveig & 
wind es? | 
203 


isovicgalidate 6 
naam + 


Vere 
a. ian 


y 


mm 2 as 


ote <3 
qas 


| »..8366 doum ae 
nt yisos 18g esr? 

ts e0btisnes 38 err . 
al. 71% 3h. - -floideeup ‘su0y. ewe 


et i ah os z ahi ita is 


ORS 'f Daim wort ash a 
m’Y Bae 8 avhjnows vis oo 


=19RSe8. faottodeld. od Jos 


50 Sviz-vjenetin sig (seen ot 


‘add? jan? taeenvue 4». , Samael 


ow 7s eis bw +? hob ie vet 


‘eo *y 
. oT |- Ae ne 
Paves ei Sade 
yan t a8 Ase ) er * 


ae: Ys1oqzgand doit’, Be 


» eat aa 


Aad a. 


dae 
anvasdes asam te. Sed 


- ‘hay 
io Iseb 35978 La ber 09 


gett 
ye smi 2 Deis a at 96 ts 


‘Ts ; 
Ad nseam t.. {evden ‘out. sya - : 
sit meom 1  teidnagadue, Se Tok: vE! 49 


on © 


dj tyods Bbageis at eel bude Jeon ab +a 


jab a t2cdtla® mi entex sa >: bet 
- eh 

sexdt to yebze add 36 

svad ew 3 Ww @281 36 OF 

ed yd Doe ,eigmexe xo 

S10Om O16 Yon? , Stvusz0ogxe 

Sasoitinpis yitev ysav 


pm )e 7 
i. + ae 2 hull gx ae os 
sij 302 geitevo Reve 3 foo o : 


Vy 


re 
iovae-yIngWs tiw Borsqmo> aren Bn = 
ji2iw stab seods $s Xool on - 7s 

Ng rely ' 
sit sed? Yaspone of tod \ Be 
od ad Bluow a'sasy e218 Bata 


ane 


0. bigode no A | paises 
al lime 
A 


tep of onlyz3 mit. 3 
— = bak 


ak 


a, Oa 


aloes: on 

ie 1a 

JI ooo. 
am 


ant 


- 97 - Peto, cr-ex 

A. (COnt“da) tt. incidentally 1srconsistent, 
although the numbers are small, with every other study that I 
could find which has data on mesothelioma rates. 

I mean, I think these are reasonably...I'm not 
sure what criteria you want to apply to this sort of model 
fitting, but I think it satisfies them reasonably. 

I mean, if you think it would be reasonable to 
assume that the mesothelioma rate is going to fall in the future, 
sb on the basis of those demonstrably unsatisfactory data that you 

get if you take the whole cohort, then I would disagree with you. 

GO.) LL’ mMenotecrvying torarque, silo Just eryings tO 
understand the extent to which other models might, as adequately 
Or more adequately, fit the data that you have used. 

Av WelljeL mean... 

15 O. “tise Little, hard to doin the abstract... 

A. You've got in that table which compares the 
incidence rates at a given time after first exposure, for people 
first exposed at different periods, you see significant differences 
in the rates in people exposed first at different times. 

| So the model that you would have to fit would 
ia obviously have to take into account the years in which people 
were first exposed. 

Well, it's difficult to see how you would take 
that into account, other than by assuming that they had 
different exposures. That would be the natural way of taking 
25 itainco account, which I have implicitly done’. 

I mean, I could do it. The data in the earlier 
and the later periods fit the same distribution, assuming that 
the exposures were lower, and so in fact...beyond that I can 
hardly conceive of a model that could be fitted. I mean I 
don't...I can't imagine what other model you could fit. 

30 You aren't supposed to answer questions, but 


what model would you suggest? 
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Q. Well, I guess one question I have that I'm not 
sure what the answer would be, but is it possible that the factor 
which is cubed should include some information on dose? You 
cube a time factor, but the information on dose is included in 
your K, which is not cubed, and I just wonder whether another 
model which cubes dose might...or squares dose, or whatever... 

A. That's a separate issue. 

Q. ...might be better fitted to the data? 

A. No, no. It wouldn't solve this problem at 
all because you have no information on dose to put into it, so 
if you find that the rate is half as low in people first exposed 
in 1915 as those exposed in 1930, then you can either say that 
they suffered half the dose and that explains it, or you can 
say they suffered one or two the dose, and square it, and that 
would explain it. 

But that doesn't really solve the problem. You 
can't establish dose linearity in any of these situations, 
because the data aren't good enough. 

For what it's worth, I mean what few studies there 
are where duration of exposure has been looked at, they do 
suggest a linear dose-response relationship in the sense that 
within a range of fairly short periods the incidence seems to 
be more or less proportional to duration of exposure, which I 
think is fairly strong evidence that the effect is linear, but 
you can't really say more than that. 

Q. I think I'll move on to another subject 
at this point, before we thoroughly confuse each other. 

I would like to ask a few questions about the 
Rochdale study that you worked on, and as I understand it, you, 
yourself, have never seen the measurement exposure, raw data 
from the Rochdale plant? 

A. That's true, except for the data that are 


based on those figures in that most recent Lyon publication. 
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A. (cont'd.) I have those on an individual basis, 
but none of the previous data, no. 

Q. Similarly, the conversion data which was 
computed from measurements in the plant in the late fifties and 
early sixties, your review of that data has been limited to the 
published table of those? 

A. Yes. I have actually...I mean, I have seen 
some of the conversion measurements and the relationship was 
in fact quite good, but I have never had access to them. They 
have never been published, or I haven't got copies of them. 

Q. But I gather from everything you have said 
in the last day and a half that exposure information in the 
epidemiology studies we're reviewing here it is crucial and 
very important to the question of risk assessment? 

A. Yes. 

Q. Then I gather you also said yesterday that 
you believe the Rochdale data is very important data in that 
effort, and I'm just wondering whether before anybody relies too 
exclusively on the Rochdale data would not it be very important 
that that exposure data be given as much scrutiny as any other 
study that people decide to rely on? 

A. Well, as I say, the actual correlation between 
the measurements in particles in 1960, andthe measures in 1961, 
which is reproduced in one of the tables...I forget in which one 
of those papers...is actually better than the...is better than 
those data. I mean, they are not too impressive, but they are 
really not as bad as the data comparing particles per cubic 
foot and fibers in the Canadian mines and mills. 

As I say, these are data taken in 1960 and 1961, 
in more or less the same area, without any attempt to establish 
Similarity of conditions. So it's remarkable that they are 
correlated at all, really, whereas in the Quebec mine and mill 
analyses, adjacent sampling was done and the correlation was 


virtually zero. 
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A. (cont'd.) So I mean, I think in a sense those 
data themselves, which were first reproduced. 1 think. in 
Richard Doll's 1968 paper where he tabulated measurements in 

5 1951 through the early sixties, by the two methods, show that 
the relationship between what, the first and the second sets of 
measurements is certainly very much better than what work has 
been done in attempting to correlate particles and fibers. 

Q. I would like to ask a couple of questions 
about that. First of all, do you know whether this is all of 

8 the data available on the issue of conversions, the Rochdale 
plant, or is merely a subset that happens to have been published? 

A. Well, I'm sure it's a subset which happens to 
have been published, and they have had the most enormous 
monitoring procedure going on there since the early fifties. 

15 They've got, you know, thousands of samples. 

Q. Whereas I understand the table from Gibbs' 
chart, which we have seen here, represents all eighty-seven 
pair measurements he made in that study, so I'm just wondering 
whether this subset happens to correlate better than all the 
data, and I don't know whether it does or it doesn't. I 

20) gather you don't know either? 

A. Yes, that's true. As I) Say, ITumean, it isn't 
satisfactory to say such a thing in this context, but I have 
seen a graph of parallel measurements which were taken, and 
the correspondence was very much closer than that. 

ae I think the reason for this may be not so much 
to do with the measuring technique as the fact that a higher 
proportion of the particles in a situation like the Rochdale 
factory are in fact fibers. I mean, the great Majority of 
the particles that are measured in mining and milling aren't 
asbestos at all. Of if they are, they aren't respirable fibers. 

30 I mean, you are measuring the wrong thing, from a 


point of view of estimating carcinogenisis...carcinogenic potency. 
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Q. I guess I want to ask you the same question 
about the Gibbs conversion and something about how that data 
might be used. 

As I understand it, in the McDonald study 
individual exposure values were attributed to each man in the 
study? 

A. Yes. 

Q. Those were based on what job he worked on, 
in what year? 

Ae) Yes. 

Q. Those were calculated from a wide range of 
particle measurements made over the years in those mines? 

A. Yes. 

Q. Now, as I understand it, in the work that Gibbs 
started to do in 1974, he found it difficult to correlate on the 
basis of one conversion factor, fibers to particles. There was 
a great range? 

A. Yes. 

QO... But’ on. the other hand, it's ‘quite possible 
that at a given site in a mine, the particle...the particle-to- 
fiber conversion factor is fairly uniform? 

A. I think it's unlikely in view of the 
extraordinary variation...I mean between, you know, between 
mines and...1I don‘t know if I should try doing it with the 
paper now...but there's a table inthere which lists different 
mines in different sites. I mean, even within broadly similar 
activities, there's extraordinary variation. 

As I say, I mean I think the impinger is measuring 
the wrong thing. It isn't...yes. I mean, the values for 
fiber screening vary from, the ratios vary from three point 
five to forty-seven point four, in bagging they ranged from 
three point eight to thirty-one point one... 


Q. In different mines? 
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A. In storage they vary...yes...in storage they 
vary from nought point eight to twenty-two point eight. 

So, I mean, it's difficult to see that they are 
of much value if you are trying to do anything other than...I 
mean, I would doubt whether they would be much, of much value 
for controlling bagging in that particular mine. 

I mean, secular changes aren't analyzed, but in 
terms of generalization they are evidently not of any value at 
10 AlLs | 

Q. But the possibility does remain though, that 
the particles-to-fiber conversions in particular locations may 
well correlate well? Those from mine to mine, inwhat are 
apparently similar operations, may not correlate that well? 

A. Well, that's conceivable, but unlikely. 

ug If your criticism of the Rochdale data is in fact that although 
there is a fairly good correlation in these rather uncontrolled 
measurements, which were taken a year apart, that in fact they 
may be completely uncorrelated because there were lots of rotten 
data that they didn't publish. Then your interpretation of the 
20 Canadian data is that although the correlations are so-called, 
they are ludicrous, even within mines and within comparable areas 
between mines, but your interpretation of it is in fact if we 

had done the same measurement in the same area in the same mine, 
we would have attained wonderful consistency. 

Your position isn't logically untenable, but it 
25, seems to be implausible. 

Q. I'm just trying to understand what we know 
about Rochdale and what we know about mining data. That's why 
I'm asking you about these things. 

I won't be all that much longer, but it might be 
aiats nour. 

Dee DUPREs All £LOnG, SOAald we. i 
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MR. HARDY: Counsel suggested you might want to 
break for lunch. 

MR. LASKIN: Mr. Peto, just before you take that 
away, I just want to identify that slide. Are you plotting the 
figures that are in your tab one at table five? 

THE WITNESS: Yes. 1960 against 1961. 

DR. DUPRE: Shall we rise, then, until 2:15. 

I hope the parties will understand that Dr. Mustard's absence 
10 this afternoon is occasioned by his obligation to attend funeral 
services. 

MR. LASKIN: Just before...because I'm not sure 
wr everyone...1'm not sure that Linda Jolley may have another 
commitment as well...but I just want to go back to the schedule 
for August that we laid out, and there is one date that is 

15 committed that you didn't mention, Mr. Chairman, and that's 
Monday, August 24th, which is tentatively right now committed 
- to the Toronto Occupational Resource Center. 
DR, UPFEN= ) Toehave no notice of that here. 
MR. LASKIN: Well, I may have to discuss that 
with you later, then. 


20 
ane) INQUIRY RECESSED 
THE INQUIRY RESUMED 
DR. DUPRE:! ‘Ready. counsel? 
MR. LASKIN: I'm sorry, Mr. Chairman. We are 
25 


ready to go. 
DR. DUPRE: All right.” Just before we return 
to the witness, the Commission reconstructed the dust levels 
that surrounded its...yesterday's caucus on the days it was 
setting aside, and the amendments, which indeed run true to 
30 the record, were to be as follows: Monday, August 24th, afternoon 


only; August 25th, all day; August 26th, afternoon only, and 
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DR. DUPRE: (cont'd.) then the rest as before. 
M., CASGRAIN:.. The. 25th. is. all day? 
DR. DUPRE: The 25th is being held all day. The 


? 24th and 26th are afternoon only. 

Ready, Mr. Hardy? 

MReeHARDY: Yes, six. 

DR. DUPRE: Please, proceed, sir. 

MR. HARDY: Q. Mr. Peto, we had a good deal of 
10 discussion yesterday about this relative risk of five, which is 


still on the board, which is derived from the lung cancer results 
for the cohort at Rochdale, post 1950. As I understand it, the 
data from which that relative risk was calculated was presented 
by you for the first time in your presentation in Lyon, which is 
tab seven? 
15 THE WLINESS 5A 4 Yeo. that..si right. 
Q. I believe when you presented those results 
in Lyon, and in your discussion of them, you indicated that this 
result and this higher relative risk thaninthe older cohort at 
Rochdale was largely due to chance? 
A. Well, as. J said this. morning, that's one of 
os thespossible factors. that could have, produced it, yes. 
Q. Actually in the Lyon paper you said, it seems 
likely that the increase is largely due to chance? 
Res 4566S 
O... -Then. i Lagather,..givens that. fact in -vour 
25 discussion in the paper, you go on to suggest that the eventual 
relative risk for lung cancer among these men in the post-1950 
group is probably between two and three? 
Pee oS « 
Q. Which would be considerably lower than the 
relative risk of five which the current results show? 
30 ian LCS. 
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Q. Then: you go on further to indicate that in those 
terms, the relative risk found up to date in the post-1950° cohort 
is not all that different from the relative risk previously found, 
of two, for the pre-1950 cohort? 

A. Well, I mean they differ significantly. What 
I said in the discussion of that paper is that I find it difficult 
to explain the difference, and so I assumed that various 
factors, noteably chance, had produced this difference, and it was 
likely that the relative risk was in fact higher than the one 
10 that we had actually observed in the earlier cohort, and probably 

lower than the one we observed in the later one. 

That I was in fact essentially amalgamating them 
and saying that the difference seemed artifactual, and it seemed 
likely that by chance the early estimate was too low and the 
later estimate was too high. 

| Q. Right. And actually don't you indicate that 
the probable two to three relative risk which you indicate is 
likely to exist for the post-1951 group is, as YOU pute, 
in reasonably close agreement with your early analysis in 1978, 
which was based on the assumption that the relative risk would 
20 be about two, in men who had suffered cumulative exposures of 
about two hundred fiber milliliter years? 

is YES; chat Ss ba giee 

Q. As I understand it, after you discovered these 
eight lung cancers in the post-1951 group, you went back to the 
records and determined that all eight of them were Cigarette 

25; smokers? 

ie) eS s 

Q. Which means that there was a higher proportion 
of cigarette smokers inthis group than in the plant as a whole? 

A. Oh, I mean virtually all lung cancers among 
asbestos workers who are cigarette smokers, as they are in the 


general population. Imean, in the slide that I showed you yesterday... 
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Aw (CORtidsji, Lufongetuthe exact numbers, but I 
mean there was a total of five nonsmokers in the entire cohort, 
that Professor Selikoff studied, compared with nought point nine 
expected at nonsmokers' lung cancer rates. I can't remember the 
figures on which he had detailed information, but something of 
the order of three hundred cigarette smokers. 

I mean, it's normal for something of the order 
of one in a hundred lung cancers, either in asbestos workers or 
in the general population, to be nonsmokers. So it would be 
extraordinary if we had observed a lung cancer in a nonsmoker in 
Enis cohort. 

From the point of view of compensation, of course, 
that raises an interesting question, that there is no particular 
reason to have different compensation rules for smokers and 
nonsmokers, because in either case the probability that the lung 
cancer was caused by asbestos is the same...given that the 
relative risk is the same. 

Q. But in terms of the actual numbers of lung 
cancers occurring among people who worked in asbestos plants, 
the great majority are going to be among smokers? 

AGgeeS. jyMes, virtually all. 

Q. Further in your discussion in Lyon, you go 
on to discuss some of the difficulties in that the data 
demonstrates exists in discriminating risk levels based on 
static measurements in the past, which is what we have in most 
of the studies. And you suggest that personal sampling, which 
might reveal very high transient exposures during certain 
activities, may inordinately contribute to risk. 

A. Yes. That's pure speculation. I mean, I 
just thought it was a question worth investigating, which hadn't 
been investigated. ‘aT mean, I have no information either way on that. 

Q.- I gather you must be suggesting it for some 
reason. Is that because biologically it might be a predictable... 
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A. Well, no. It’s just a question which is 
Obviously important in terms of relating risk to measured levels, 
which hasn't been examined properly. I think the data probably 
5 exist that were used to examine it. I mean, various situations 
where monitoring has been done over the last ten or fifteen years, 
and I suppose particularly personal monitoring. 
It would be interesting to see whether thew were 
occasional hours or days when anomalously high levels were recorded, 


and see whether or not they could, averaging out, account for 


a0 a substantial fraction of the total amount that they might have 
breathed in. 

O. ) Ltt could be possible then that 2f that is the 
case that there may have been more of these sorts of high 
transient exposures in some of the historical cohorts, accounting 

# for a lot of the disease which, under current control conditions 


in factories, tend not to occur very often? 

A. t,00n t realiyv know about that. I mean, £ 
have no idea if they are more or less common now than they 
were then. 

A But as I say, there is no evidence to suggest 
20} that that's the case. I simply thought it was something that 
might be worth looking into. 

OO. swOursuggest then that...in the Lyon paper... 
that if in fact it is the case that high transient exposures 
were inordinately important, imposition of work practice 
requirements that are specifically aimed at prevention of those 

rig sorts of transient exposures may very well turn out to be more 
useful than overall time-weighted average means of controlling 
exposures in plants? 

A. Yes, if those practices weren't included 
in the time-weighted average measurements, which they might 

agi tend not to be. I mean, this really is a subject that I'm 


not an expert on, but I mean one hears anecdotes that people 
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A. (cont'd.) take off their personal samplers 
to do certain things, and so on and so forth. I mean, I'm not 
at all sure even now how good the data on what actually goes into 

5) peoples' lungs are. 

QO; -BUC IY quess {fC is clear from your suggestion 
of these ideas in the Lyon paper, you do think they are areas 
worth exploration? 

As Y6és;, and as*I- say, I suspect’ that data that 

“i would enable one to at least have a preliminary look at them are 
already available. They are just not being looked at. 

Q. I would like to talk in general about some 
of the...or ask you some questions about the elements that 
you believe should be considered in constructing risk assessments, 
and I gather from the discussion we've had over the past day and 

15} @ half that in predicting risks at various levels from asbestos 
exposure, talking about risks of mortality, that you would not 
consider asbestosis to be a very important factor under current 
conditions and the sorts of exposures that occur? 

Ae itt senot. cleat icon at cimnk® 1. Ss" important. 
It's that it is of the same order as the risk due to cancer...due 

20 to lung cancer in particular. If you were legislating for 

people first exposed when they were sort of sixteen or twenty, 

the mesothelioma risk and the lung cancer risk I think would be 
of the same order. The reason that mesothelioma accounts for 

a smaller proportion in most cohorts is because you are averaging 

35 out people who were exposed when they were young and people who 
were exposed when they were old, who have a much lower risk of 
mesothelioma, of course. 

Asbestosis is of the same sort of order. In fact, 
usually it accounts for rather less excess mortality than lung 
cancer, and the difficulties of estimating previous exposures are 

30; so enormous that really it seems to me to be not worth complicating 


the issue with a lot of arguments about a disease for which one 
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A. (cont'd.) really has no good prior grounds for 
assuming certain forms of dose-response relationships. In fact 
as I say, I take issue with the Simpson Report because it failed 
to consider mesothelioma, which particularly for nonsmokers, is 
the major risk, major cancer risk. 

But their approach to basically examine cancer 
risk and then to double it in case asbestosis turns out to be 
of the same order, I think is quite sensible. Because I think 
that» at"s a very...it's a speculative waste of time, I think, 
to try and argue about whether there will or won't be a 
threshold for asbestosis. I mean, it could be argued on the 
basis that there isn't, and it could be argued plausibly, 
biologically that there is. The errors in the dust, earlier 
dust measurements, as I say, are so large that a factor of two 
is really rather beside the point. 

Sor Pte’ simott thated donte think it™matterst¥* It's 
just that I think it's rather pointless to get too bogged down in 
a debate about it. 

DR. UFFENT tC Would: it@anterrupt ‘yormit LP asked 
a question on the same topic? 

MR. HARDY:*" No, certainly.  Govright ahead 

DR VUFPEN?S* It's inthe nature of a tidying up 
api zttie bit. 

If we refer to tab three, your other paper that 
we've looked at a great deal, on page 487 in the left column 
is the section where you had been talking about these old 
dust measurements and pointed out how crucial it was. It says 
at page...I think it's the last sentence: "However, this 

crucial assumption is open to dispute and cannot 

be proved until further followup has provided a 

more accurate estimate of excess mortality in 


more recent employees." 
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- 110 - Peto, cr-ex 
DR. UFFEN: (cont'd.) Are you able to say whether 
that can now be done, or if not, how long might it be before it 
could be done? 
The further followup is what I am referring to. 
THIS WITNESS: This is the further followup. I mean, 
these data, of course, weren't available when I wrote this paper. 
DR. UFFEN: So what you are referring to here 
THE WITNESS: I mean the further followup is 
suggested... 
10 DR. UFFEN: ...has now been done? 
THE WITNESS: Yes, and it shows that the risk 
was Significantly higher during the further followup. That's the 
anomaly. 
DR. UFFEN: Would you say then that it's no longer 
open to dispute? That you have demonstrated.. 
» THE WITNESS: Well I must say, I mean I have 
always felt that excess cancer rates were much better measures of 
exposure than anything else. I mean, if you want to estimate 
what the cigarette consumption of various age groups in Britain 
was over the last fifty years, the national lung cancer rates 
20 give you a very much better idea than the rather poor surveys 
which have been done at various times. 
rt isiptruese@eisay that quite seriously, and I 
think the same is true in relation to the effects of asbestos, 
that in fact you can get a much better idea...at least 
relatively, if not absolutely, of what exposure conditions 
25; were by looking atmesothelioma and excess lung cancer rates 
than by getting dust measurements and then arguing about 
whether you should multiply or divide them by ten. 
MR. HARDY: Q. That would assume a prior 
knowledge of the dose-response relationship, though, wouldn't it? 
THE WITNESS 2) o Aner That attsmbinear,:-ves. 


But, I mean, all you have to do is assume that they are 
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A. (cont'd.) monotonic to decide that the 
exposure was higher, rather than lower, or if the risk is higher 
rather than lower. 

Q. And do you do it with relative past exposures, 
not absolute past exposures? 

A. Yes. 

Q. Now it also assumed that the risk does not 
vary from type of plant to type of plant? 

A. No. I mean I'm talking about level of 
exposure. 

Q. To the relevant biological substance? 

A. In the sense of being the sort of multiplying 
factor in the incidence equation, but in this particular case 
there wasn't a large difference in the sort of activity that 
took place. So in this case it would be in some way related to 
dust level. 

As I say, I mean if you want to compare crocidolite 
with chrysotile, I mean there were absolutely no data on the 
effects of measured levels of crocidolite, and nobody has any 
idea whether fiber-for-fiber it's very special or the same. 

Q. So I gather then in doing a risk assessment 
you would place most of your reliance on predictions from 
mesothelioma and lung cancer? 

Ae Yves. 

Q. I gather you believe both..first of all 
let's take mesothelioma as clearly a dose-related phenomenon. 

A. “Yes})“in*the Ysensé *thats>. only rather 
crudely. I mean, the risk is higher in people who are exposed 
for longer, and it's higher in people who anecdotally have 
heavier exposures, butImean, as I say, thatusetheesortsot 
level at which the dose response has been demonstrated...and 
the same is true for lung cancer, of course, the same thing. 


Q. I guess...maybe you answered this yesterday 
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Q. (cont'd.) but I would sort of like to ask 
you again...in terms of setting standards, which may well be 
premised in part on an assumption about future risks, do you 
believe it useful to distinguish among different types of plants, 
given differing results in the historical studies, from different 
types of plants? 

As ;Yes.9ME think@so?.or doen't %knowewhat the 
situation is inthe chrysotile mines, for example, in Canada. 

I mean, if it turns out that the fibers that were being 

counted when the comparisons were made were predominantly short 
with particularly...they were predominantly thick, then it might 
be interesting to look at the data againinterms of fibers of 
comparable size, because the range which is regarded...the range 
that is included in the legal definition of a fiber, in terms 

of the two fiber standard, is actually quite wide. That may 

be the explanation for the anomalous relationships. 

But otherwise, I mean it would be difficult to... 
yes...it would obviously be unreasonable to impose the same 
standards in a situation where the risks, you know, according 
to the measures on which you are legislating, were very much 
lower. It would seem illogical. 

As I say, I mean that's really one of my main 
disagreements with the Simpson Report. I mean, it didn't really 
address this issue at all. I mean, it used the data on Canadian 
mines, which I think are entirely irrelevant to the situation in 
manufacturing anywhere, let alone in England. 

Q. But perhaps very relevant to a situation in 
Canadian mines? 

A. Oh, evidently, yes. But I would like to 
see the anomaly resolved. As I say, I have never seen good data 
on the distribution of the fibers that have been counted in the 
Canadian mines, and in particular I would like to see gross 


averages, and I would like to see sort of gross average exposures 
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A. (cont'd.) of the people exposed for more than 
twenty years at sort of medium-high to high levels...in whom 
there is a two or threefold relative risk for.lung cancer. I 

5 mean, although the overall excess is small, I mean within that 
cohort there are groups who suffered substantial excesses of 
lung cancer, and it would be interesting to see just how anomalous 
the data are when you look at that subgroup who really contain 
most of the information. . 

Q. I guess I don't quite understand that last 

10 point. What anomaly are you trying to solve? 

A. Well, there aren't many cohorts of relatively 
recent asbestos workers in which the relative risk for lung 
cancer is much more than two or three. That's a sort of typical 
figure. I mean, the relative risk of ten have tended to be in 
te the very heavily exposed older group, and within the Canadian 

mines there are individuals...I mean the people who contribute 
the top points on the dose-response curves...who have relative 
risks of three or four or five for lung cancer, and in fact they 
are the people who have worked there for a long time under heavy 
exposure conditions. 

20 It would be interesting to isolate those cohorts, 
to analyze them to look at data on those subgroups to compare 
their lung cancer rates with their mesothelioma rates, and in 
particular to try and get some idea of the sort of distribution 
of fiber sizes that they were thought to have been exposed to, 
because as I said, I know nothing about this, but I assume 

“ia that mining and milling even have different characteristics of 

fiber distribution associated with them - fiber size 

distribution, and this seems to me not to have been gone into 
in much detail. 

Q. One last thing I guess that I would like to 
30 talk to you about is the risks you calculate for schools in the 


model that you proposed in tab ten, the calculated risks in schools. 
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O. (cont "dys. Firstvot) dl iicis titrtnuewthat the 
approach risk assessment that you go through here is the same 
approach that you would have proposed for occupational exposures? 

A. It's exactly the same yes. The only reason 
I submitted it, really, is because it's the only time that 
I have gone through in some detail the sort of arithmetic that 
is being done, but in fact it is exactly what I actually did 
for that Lancet paper in 1978. I mean, it's exactly what I 
was recommending inthat sort of more general New York Academy of 
Sciences paper in 1979. 

Q. Although in the last paper... 

A. I mean, the methodology is exactly the same. 
The only difference is that now there are actually some data 
to back up the models that I suggested. Four years ago it was 
rather hypothetical, but I think that both the lung cancer 
and the mesothelioma data in fact support those models now, 
and I think they. are more clearly appropriate than they were 
then. 

Q. I gather then in calculating the numbers 
of predicted deaths at various exposure levels from this model, 
you used the data from Selikoff's insulation workers? 

Ase Crudeéely ytyes ,talthougheinttact sinethat 
Schools “report. fiwhich Drecantteofindtat teheemoment..42F didn't 
use the same population figures for lung cancer as I had done 
for mesothelioma, because for lung cancer you have to get 
specific rates for smokers, and so actually I used data from 
the American Cancer Society's 1966 publication. 

Q. The risk you are predicting here for lung 
cancer is for smokers? 

Agreredpdthoth?, actuality ol tithinkethere, irs 
a calculation for smokers and nonsmokers, isn't there? 

Q. I think there may be calculations. I'm not 


sure you provided a table for nonsmokers. 
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A. (Albgright..7.Perhapsl ididnituprovide the 
table. The calculation is identical. You just put different 
lung cancer rates there, and say the lung cancer rates are sort 
of, you know, a tenth or a twentieth as much, so the predicted 
risks will account foratwentieth as much. 

Q. One question I had was in finding a 
mesothelioma risk from the Selikoff data you were obviously 
talking about a cohort where peritoneal mesotheliomas were found? 

10; Correct? 

A. Sorry, which prediction of risk? 

Owng In, order.to- predict riski ginwthis paper, yyou 
extrapolate from the risk found in the Selikoff data for the 
insulation workers, correct? 

A. = Yes 

Ld Q. Those workers had a substantial known 


peritoneal mesothelioma ? 


A. Yes. 
Q. Which you attributed to amphiboles? 
Atami Gs. 


oe Q. I guess the question I have is, will 
school children also be exposed to amphiboles, or if not, may 
they just be exposed to chrysotile, in which case shouldn't 
that peritoneal risk be excluded from this cakculation? 
A. Probably, yes. As I say, the purpose of 
this calculation really wasn't to provide definitive answers. 
25; It was to illustrate the methodology. 

Os Thatis maghe: 

A. Yes. 

DR. DUPRE: I was just wondering if you could 
explain why you agreed with the premise of that question, which 
would be to the effect that there are no amphibole fibers that 
can find their way into schools, it was all chrysotile? 
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THE WITNESS: I don't know what sort of fibers 
have been found. I mean, is it in fact the case that they are 
all chrysotile? 
5 DR. DUPRE: Well, as I...maybe I just wasn't 
: following your dialogue, but if you were going to take account 
of fiber type in terms of peritoneal, the risk of peritoneal 
, mesothelioma in school children, there would be a difference 
) given your own finding on peritoneal mesothelioma...if there 
was in fact only chrysotile in the schools, wouldn't there? 
THE WLINESS:),Yes» that*s*right«e Although-of 


course the funny thing is that although the risk of peritoneal 


10 


mesothelioma seems to be lower in chrysotile workers, the risk 
of pleural mesothelioma, if anything, seems to be higher. 
As I said, the absolute incidence of pleural 
We mesothelioma, as I said before, is actually higher in our 
cohort, for example, than it was among American insulation 
) workers who had fairly heavy, prolonged exposure. 
So,it's difficult to know. I mean, they are 
necessarily order of magnitude calculations. As I say, I mean 
that's another factor of two, and in a sense I don't think it's 
20 worth getting too bogged down in a factor of two in these 
calculations. The error is larger than that. 
MR; HARDY: @ Ose-t+gather jthatpwhat-yourdid.«in 
tables, five and six. »sno,)tables.four and» five». sinethis paper 
then, is using your model and using the Selikoff data as a means 


of giving youadose response, you calculated the number of 


i deaths that your model would predict per ten thousand persons 
| exposed for six years at one fiber per milliliter? 
THE WITNESS: A. Deaths per hundred thousand, 
| yes. 
| Q. Deaths per hundred thousand? 


| 30 A. Yes. 
QO. All Tight. ‘Insdoing that, as. to understand, 
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Q. (cont'd.) you are certainly not predicting 
those for schools because exposures of one fiber per c.c. just 
are not at all common in schools? 


5 A. No, no. I mean, I doubt if there are any 
schools where the average levels were a hundredth of a fiber. 
As I said, I would expect that the risks would be a hundredth 
Of that, orvless:*"But I*mean, -i*m guessing?” Thaven*tvactualtly 
seen good data on asbestos figures in schools. 

v Q. Well, you do use one thing here on page 


fourteen, where you calculate the risk of excess lung cancer 
in smokers, and you talk about if the concentration was point 
zero zero two fibers per milliliter. Is there any particular 
reason you chose that figure? 

A. No. It's better to choose zero zero two 

15 than zero zero one when you are doing a calculation, because 
you can tell the difference between two and one when you are 
trying to explain how you did the arithmetic. 

I would guess...but I mean this is a pure guess... 
that that is the sort of...that's the order of average level in 
those sort of circumstances. 

wy But as I say, the purpose of this paper was to 
illustrate how the calculation should be done, and I don't know 
if I emphasized it in this report, but I mean when I corresponded 
previously with the EPA about this, I emphasize that the most 
important thing to do is in fact get some idea of what the fiber 

95| levels were in schools and it would be silly to take it any 
further until these data were available. 

Q. I gather, and you made the comment yesterday, 
that EPA's initial risk assessment for schools you found grossly 
exaggerated and that was one of the things which sparked you to 
send this information? 

30 AS Yes) 
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Q. I gather you reach a conclusion from these 
data that the risk of lung cancer and mesothelioma from the 
exposures likely to occur in schools is negligiHe, very small? 

A. If the fiber levels are as low as I think 
they are. But as I say, it depends very much on what the fiber 
levels in schools are. If there are a few situations where 
they are substantially higher than that, then the risk could be 
substantial. But if they are as low as they appear to be, from 
what anecdotal information I've heard, then that would be 
so, yes. 

Q. I gather from the way you have discussed 
these sorts of risks that you would cast doubt on any program 
to rip out ceilings or take extraordinary measures when the 
exposure levels are of this order of magnitude? 

Aw, L think@so, ves... L. don't. know. .,Fsthink 
that the first thing to do would be to look at the fiber levels, 
and then to discuss the technical question of whether or not 
they are likely to get worse in the future when friable material 
deteriorates and so on. But my impression is that there has 
been an Overreaction.\ But ae vl cay vl think it's difficult ito 
judge until you have better data on what the exposure levels 
actually were...or are, rather. 

Q. I gather to the extent then what you are 
saying is that the fiber levels are around point zero zero two, 
the number which you calculate here? 

A. I really don't want to offer that as an 
estimate. I mean, I can't...I have at various times seen 
estimates of fiber levels in buildings, including schools, and 
some are published by the Asbestos Information Council in England. 
I don't have them with me, and my recollection is that they were 
of that order. But I think that I chose that round number simply 


toillustrate how the calculations should be performed. 
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QO.” I*m not trying™to pin*you "down. ti'misaying 
if that's the number in the schools...and there must be some 
schools where that's the number...some may be higher, some may be 
lower...but in a school with an exposure level like that, what 
your calculations tell you is that the risk is so minimal that 
expensive remedial measures probably would not be justified? 

A. Yes.’ ™IiMmean, "its a’ mattertoreopinron elt 
you think that the...I mean the death rate is of the order of 
one per hundred thousand. This isn't a death rate, it's a 
iiteltong risk. “I regard” thatas*a"negligible* risk,“ but® that’s 
not my jobtodecide that. In America they get very upset about 
risks of ten to the minus eight when they are legislating on 
carcinogenisis, which I think is a bit silly. 

I don't know what the situation in Canada is, 
but in America you aren't allowed to cause cancer at all, which 
leads to sort of legislative difficulties. It kind of admits 
Eaac, cnere isi’ t a safe’ thresnotd: 

Q. Just maybe to put in context the one in 
a hundred thousand lifetime risk, maybe we could try and do 
the same calculation as yesterday. Yesterday you talked about 
what the average shortening of life expectancy would be at 
a one percent risk, and I think you said it was about two months? 

Ae LES. 

Q. Can you calculate what the average shortening 
of life would be for a one in a hundred thousand risk? 

A. ‘Yes! “It*%s”a”“thousandth of -a ‘month? "It's 
about an hour, isn’t it? 

MR. HARDY: I have no further questions. 

DR. DUPRE: Dr. Uffen? 

DR. UFFEN: As a matter of fact, this last 
little bit covered the questions that I might have in mind. 

I have one which I think may be in the category 


Or not. a Drignt question, put it witlPcrarisy: Ehings*foreme 
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DR. UFFEN: (cont'd.) I was very interested 
in your model, and Finkelstein's, and you start out with the 
assumption that the incidence is Proportional to some power of 

5| time - I equals T to the K. 

THE WITNESS: Yes. 

DR. UFFEN: And astonishingly that Gata... .wall, 
you've showed us this...and astonishingly for us anyway, the 
value of K lies between three and four’), for*an extraordinary 
number of different data. 


10 Is there any information contained in the 
parameter B? Can anything be extracted from B in your equation? 
THE WITNESS: The constant factor. 
DOR. VEFENSOSIEMit Pst. ttecallait parameter because 
I'm not sure. 
ae THE WITNESS: No. I mean, that's the constant 


factor which is determined by the level of exposure and the 
duration of exposure, and I mean as I say, the calculation in 
table one of the...on page four of the schools FePOrees what tab 
is that one, sorry? I've forgotten what tab it is. 

DR. UFFEN: The school is tab ten. 

20 THE WITNESS: Tab ten. On page four of that there 
is a table which, you know, I mean suggests the way in which 
different durations of exposure might be expected to reflect the 
risk. 

So that's one of the factors that contributes 
to B, and by assumption, if you assume linear dose response, 

28) then the other factor is simply the fiber level, whatever that 

is. But I mean, as we've said several times, there aren't 

good data to prove that the dose response is linear. But I 

think you have to assume it because there isn't an alternative 

assumption to make. 

30 DR. UFFEN: Can I try something on you? I went 
through this and I developed an expression for that parameter B, 
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DR. UFFEN: (cont'd.) which turned out to be 
log I zero over two zero the K, where I zero is the incidence at 
time T zero at the definition...T zero being the first exposure 
to asbestos. I zero would be, if there is any, an incidence that 
was natural in nature. 

THE WITNESS: That's the value of B. 

DR. UFFEN: Yes. 

THE WITNESS: But if the background was zero, 
which it could conceivably be, the log of zero is minus 
“sh abi ot ko, aaa 

DR. UFFEN: One of our problems, of course, is 
whether background incidences are zero. 

THE WITNESS: No, but the relationship doesn't 
depend on the background incidence. I mean, the assumption is 
that the incidence due to asbestos... 

DR. UFFEN: )2 found it did, unless TP have’ made 


some kind of mistake here. t £o0und) thet... ;you are closer to 


the board, would you write these things on for me? There's 


not very many of them. Tell me whether I've gone astray. 

Ort could sg@o.over and. dovlt. 

I'm in horror that I've made some stupid 
error in here and it's going to be demonstrated Very quickly. 

THE WITNESS: I can tell you...are you talking 
eoout >the <):. 

DR. UFFEN:) I'll write it down,on the board 
what I've got here, and you criticize if for me and tell me 
whether I'm too slow to learn. 

YOU Starteout l 1s proportional top Tato the vk: 
another way of writing that I is equal to B to the K. You take 
the log of I, which would be log B, plus K, log T, which is 
another way of writing...this is just another constant, plus 
hestogel... that's alk. 


Then let I zero be the value of I when T equals 
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DR. UFFEN: (cont’d.) T nought, and T nought 

I'll define as the time at which exposure to asbestos dust 
occurred. 

5 THE WITNESS: The definition of T is the time 
since exposure began. The definition of T is the time since 
exposure began, so if it was obvious you were exposed at age 
Eventy, then at age fitty, T is thirty-<7.T ois Che time since 
first exposure. 


DR. UFFEN: This is very fundamental and I wanted 


- moO make,.sure that that is...To.. 
THE WITNESS: The definition of T is the time 
since first exposure to asbestos. 
DR. UFFEN: Then what I have done is an 
alternative hypothesis. 
15 THE WITNESS: You've got to start with an 


alternative equation then. 
DR. UFFEN: No, no, Just’ a minute. 1 can assume, 


as you did, that this may be the way the data are, and perform 


the analysis...and if I find to my pleasant surprise... 
THE WITNESS: I'm sorry, what's T defined as? 
20 T cont Know...what's the definition of T there? 
DR. UFFEN: Time. 
THE WITNESS: The time since when? 
DR. UFFEN: I'm defining that. I don't have to 
say time since when - time since the beginning. And then I 
will proceed to put in time since any other event, such as this 
one. If I continue this, I end up with the expression at the 
end that's the logarithm of the intensity is equal to the 
logarithm of I nought over T nought to the K, plus K log T. 
That's just an expression like Y of A, plus B X. 
When |. take this, and’ £ start litting it “to the 
39| data, I don't see any reason why I wouldn't find that it was 


precisely the same as yours with respect to K. Instead of having 
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DR. UFFEN: (cont!d.,) afactoreB here;,.1I. should 
be able to read off the graph the value of this thing, and where 
it would represent any incidence that may have existed in nature 
prior to exposure to asbestos, it might be very, very small. 
Now, as I said a few minutes ago, I would like 
you to criticizésit,and-if.there‘s.a great.:. 
THE WITNESS: But I don't understand what T means. 
I mean, I can't criticize it because I don't know what you mean 
bye?) ins the,equation.,)What.J mean, by, Taisytimessince first 
10 exposure. I mean, T is time since first exposure in the formulation 
as I have presented it. Thatis its,definition. 
But you have to specify what time is. If you 
are talking about time since the year dot, you can't...I mean 
if you defined it as being the time since the creation of the 
universe you aren't going to see a very large change over the 
- thirty year period, because you have twenty thousand million 
to the power of three and a half, and twenty thousand million 
and thirty to the power of three and a half. That would have 
to be checked as the amount of the ratio. 
I mean, T has to be stringently defined. In fact 
20 very slight differences will grossly change the value of the 
exponent as well. 
As I showed for lung cancer, I mean in fact 
you can fit lung cancer rates by either saying it equals age 
to the power of seven in smokers, or that it equals age minus 
twenty, which is duration of smoking, to the power of four, and 
25; in fact these are roughly proportional to each other, so your 
definition of time is critical, and in turn determines your 
estimate of the exponent. 
I mean, I don't understand what T nought means. 
DR. UPFEN :}4 Thes one» that.l.putein?) «lo qust 
defined T nought as the time at which the group began to be 


exposed to asbestos. I was trying to allow for the possibility 
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DR. UFFEN: (cont'd.) that there may have been 
some incidence that could exist along with it that had nothing 
whatever to do with asbestos, that came about because of the 
existing natural environment, dust in the air and the sort of 
thing that the whole of humanity grows up with. 

aHE WITNESS#s-4 J. think. that. since... .the) fact that 
the effect is independent of age, in fact that the mesothelioma 
is being initiated by asbestos, in this case the background 
level at least for initiation probably doesn't matter very 
much. 

I mean, for other carcinogens which act at 
later stages, such as irradiation, and perhaps asbestos in 
relation to lung cancer, background rate matters very much. 

So, for example, in smokers who have the high background rate 
of lung cancer, if you like, their high background rate of 
lung cancer completely dominates the effect of asbestos. 

But for mesothelioma where it seems to be acting 
as an initiator in isolation, I think the background effect is 
irrelevant. I think you simply add it to the effect of asbestos. 

DR. UFFEN: I'm looking, for a possibility of 
extracting it. from the. data by. your. technique., I guess it's 
noOtethere.. Okay... .I'll.think about.it.some more. 

You've thought about it for several years, I've 
Enougnt about it.for two. days. 

DR. DUPRE: . Just.a; few. questions,.if: I might, 
Mr. Peto. 

First of all, in your methodology on the school 
Situation, the methodology of your risk assessment in the 
schools, is, as you say, it's the same as the methodology used 
for occupational risk assessment. 

Do I take it then that your paper assumes that 
the very young will not be more susceptible to a carcinogen 
than later age groups? 


7540-1171 


=A 
a 
1 


7 
| ; . r iy roe y 8 hod : __ - ; 
a Mag M oper; TSS e - ea , aes 
7 perl gene hi a St ot? Ia aid ae heaiabe-« aaa . 
ae hae osm bas ed ak dat oy ‘paste tetxs 
. 7 


eit 20 a aged svods | emBe dats voadendll 

to d¥oa ond BAB sis arty, itt saub. «ait me” a 
_ itiw' qu awoip ‘yd Enesibd, % tony 

(4 25m MHD wr sonke » +8A9- tne a geste eau , 
grit Ledsogem wid 36A3 toed at see. 6 ‘sneba oqo! 

bauotpeobd dy oa6s aise at yeodesdes | 

34yVV jas3: n J*aasoh yide dow notsetsind aot 


's tos doidw easponioisS Tedio 307 \nssat eas 
ai eoteedes eqsdieg Bas ,Aol3 aLbpate rte doe cba 


* vtov ayettam $263 Boauvotpoded .t ania ni oF 
3&1 brworpio!)ed Apid $87 aver ofW eraxone ALY 


. 7 =" i : "4 is 
+6 928% bovorpyoad Apid tisn> ,saes wey se 


tes ; to Joette eda eassaimok ‘tose Layne 
nara s4 OF eameceea cgi OISeney emotisits JORGM TOF, Sua 


BOs a! ; Igo toes my oF 2: Bde viqni a Ley tobe 
itacog 6 163 poixtool m'I +4aea) .ae 

yay 

saoip I suplindises 3zwoy yd e2ab eAs me 
" c ie SPE 

stom gmos 31 Juods Antda If 


't ,exsev légevae tot Fi Suede Jagvons micbiy 


» 


ml F 9 4 q 4 
‘ r «byah ows Yor be 


12 


“a .chpin 7 22 ,enoisvaslp wet & JRL tea ATG AO” 
: 


ra 7 a 
loodoa eft no‘ ¢golobortam toy al atta te. 
ajis of themeesaes Meis 7 LOY to ‘portal i: 
ape 
al 


oh . beau ypoloborisam edd en: emae ond - ast 


sate mo" . lor , La tae ‘oe 
(st wees requis aoe. seed asta abe 


bie “fi 
,. - % _ ; =n oe 2 7 . a - a 
yi epoaisiso 6. oy sldty - ue grton . iliw pris 
7 i Pree : ‘ | it | x a eae, * : ‘ ” 
sz | - aie . . 


-~ 125 - Peto, cr-ex 
) THE WITNESS: Yes. That's...in fact there were 
virtually no data on the effects of carcinogens in children, 
apart from radiation, and there the effect that is well documented 
5 is in terms of leukemia, which is an unusual cancer anyway and 
has an unusual age distribution. There is a possibility that 
children are peculiarly susceptible because their cellular 
turnover rates are higher and that in a growing organ you could 
have very much higher sort of mutational initiation rates...whatever 


| the initiating event is. 


It is difficult...I meaninthe absence of any 
| data I think it would be unreasonable to put that into the 
model. You have to bear in mind that the possibility exists, 

but I don't see how you can take it any further than that. 
DR. DUPRE: There is no data from irradiation 
15 that you could use? 


: THE WITNESS: The data on radiation are really 
rather irrelevant, aren't they? Because it's such a different 
Situation. -I mean you haven't...in fact the effect of 

: radiation almost exactly mimics the effect of asbestos in 
relation to solid tumors. You get exactly the same effect of 

20 an increase in relative risk, and it isn't absolutely clear 

whether the relative risk stays constant or then falls over 
time. 

So, I mean the effect of irradiation, it seems 
tome that the effects of irradiation and asbestos, in their 
multiplicative effects with other tumors...in other words, 

- in relation to lung cancer for this purpose...may be the same. 

But I mean the major effect in children, as I 
say, is leukemia, and it's unlikely that asbestos causes 
leukemia because it doesn't reach the bone marrow quite as 
easily as radiation does. 

30 There is the other question that I mentioned 


earlier, which is that...I mean, since asbestos very clearly 
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| THE WITNESS: (cont'd.) initiates the mesothelioma 

process. It affects the first stage of whatever the process, 

| carcinogenic processes for mesothelioma. 

5 The possibility ought to be borne in mind that it 
is also capable of initiating the lung cancer process, for which 
there are no data, as I have said, on people who have been 
exposed to asbestos and then started to smoke. I mean, the 
data are all on people who started to smoke and who then were 
exposed to asbestos. So for that reason also, it's conceivable 

? the effect in relation lung cancer would be greater than it 
would have been at older ages. 

But I would be very reluctant to try to quantify 
any of these things. 

DR. DUPRE: The Simpson Report, as you may recall, 
15| made reference to the possible susceptibility of the very young. 
When Dr. Acheson was here, I asked him what he meant by very 
young and the answer was zero to ten. Is that what you would 

think of as the very young when you think of susceptibility of 

children, say’ to 4..% 

THE WITNESS: I don't really know what the 
20; cellular turnover is in different organs, and if you are talking 
about leukemia, I would have thought not because I would have 
thought that the immune system is pretty well differentiated 
earlier than that, that in fact in terms of development the 
immune system, which is presumably what determines peculiar 

be susceptibility to leukemia, that that was more or less completed 
at an earlier age. ; 

I mean, you know, only children get retinal 
blastoma because their retinas have completely stopped dividing 
by the time they are five or six. In terms of the epthelial 
organs where most cancers occur, and particularly the lung...I 

30} mean the lung is still growing at age ten...so I suppose that's 
probably a reasonable range. But I wouldn't like to...I mean 


it's a difficult question to answer in detail. 
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DR. DUPRE: Thank you. 

Switch to another area. In your paper, tab number 
two, on page 113, you point out of course the Critically 
important assumption that a dose-response curve is linear. 

Then you say at the top of the page, "If dose 

response is quadratic, the current British 

standard of two fibers is probably Satistactory.,." 

Now, as I understand it, if I had a dose-response 
curve that was quadratic, what that curve would show me is that 
at low levels of dose there is a uniform response, there is a 
positive response but it is constant right down to.a zero 
level of dose. Isn't that what a quadratic dose-response curve 
would show? 

THE WITNESS: No. It just means that the risk, the 
excess risk, is proportional. to the square of dose. I mean, if 
you observe data...I mean if the data, the particular data you are 
analyzing are at dust levels of a hundred, fiber levels of a 


hundred...sorry, fiber levels of ten fibers Per .c.c., then wet 


you reduce that by a factor of ten as you go from ten fibers per 


c.c. to one fiber per c.c., then you will reduce the excess risk 
Dy a factor of a hundred, 

But as I say, there is no indication that that's 
the case. I mean, I think in a sense there are theoretical 
grounds in the case of mesothelioma for thinking. be sone t, 
because mesothelioma initiates, and the fact that long or 
short exposures seem to produce more or less the same pattern, 
it seems in that case to suggest it isn't doing anything else. 

So I think there are theoretical grounds for 
thinking that the dose response is linear then, and in a sense, there's 
sort of the opposite argument for lung cancer, that you've got a 
background process in either smokers or nonsmokers, and you are 
affecting a different stage, which is later on. 


Again, although it's a different stage, it would 
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THE WITNESS:..(cont"d.).. look: as, if. awsingle part 
of the process is being affected and I would be surprised if 
the dose response weren't roughly linear. 

As I say, what limited data there are support that. 
So I think that for legislative purposes that has to be...yes, I 
mean I think it's a red herring. I think you have to assume 
linearity. 

DR. DUPRE: Just one last line simply to help 
serve my mental review processes. You are one of a most 
helpful and impressive line of visiting professors who have 
tried to educate us in our summer school. I try to, sometimes 
perhaps unfairly categorize some of my various professors in 
the various schools. 

is,it fair to say,, Mr. Peto,. that when).all jis 
said and done you are much closer to, if you are not a part of, 
what I like to call the fiber dimension school, and are basically 
rather suspicious of the fiber type? 

THE WITNESS: Yes, that's completely true. I mean, 
I would suspect that the only influence of fiber type is 
certain long-term chemical changes, that the major differences 
in both migration and carcinogenic effect are completely 
determined by fiber size, and that glass fiber of the same 
dimension would in fact have the same effect...at least in 
relation to mesothelioma. 

DR. DUPRE: Now that leads me to ask you this, 
thinking of another set of schools. There is one school that 
would seem to want to tell us that the biological effects of 
asbestos are overwhelmingly a matter of physics, while another 
school admits the possibility of chemistry. The chemical 
school, as I understand it, is basically differentiating among 
fiber types in that it points out the chrysotile, given its 
chemical composition, may be less acid resistant than the 


amphiboles, whereupon this particular school tells me, it is 
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DR. DUPRE: (cont'd.) possible that chrysotile 
fibers, given their lower acid resistance, have a higher propensity 
| to dissolve than amphibole fibers. 
5 Now, does what you just said make you a member 
of what I call this chemical school? 
THE WITNESS: I think it's certainly yes. As 
you know, the evidence on this isn't good. The GLElicuity is 
that animal experiments of necessity take place over a fairly 
short time, and in fact these dissolution effects aren't 
Ns substantial over periods of a few days or weeks. In human beings 
you are talking about the effects fifty years later when such 
effects would obviously be extremely important. 
It wouldn't surprise me to find that there were 
Gifterences in fiber type. As I say, I just don't think that 
15) the evidence is good. I mean, it wouldn't surprise me if...there 
are some anomalies in relation to asbestos altogether which 
are really not properly understood or discussed. I mean, it's 
curious...it's very difficult to see a plausible mechanism 
which will lead to a doubling of lung cancer rates, for example. 
You can do it mathematicdlly very easily, but it's very difficult 
20; to make sense of it biologically. I mean to double the lung 
cancer rate. In theory, the natural way to double the lung 
cancer rate is to double the rate of the last change from 
precancerous cells to cancerous cells, but it's very difficult 
to see what change inthe surface of the, in the bronchial 
epithelium can take place which is going to double the rate at 
which that change takes place and is going to continue for 
twenty or thirty years, or forty years, after exposure has ceased. 
Yet the data clearly show that that's what's happening. 
It's a very mysterious carcinogen. 
What laboratory evidence there is in relation to 
30} asbestos, I suppose suggests that it acts by breaking 
chromosomes. I mean, that's its action, cellular action, is 


to interefere, apparently physically, with DNA, and 
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THE WITNESS: (cont'd.) that would make sense of 
the notion that its effects are primarily physical and determined 
by fiber dimension. 

5 It may or may not be that the local encapsulation 
and the formation of asbestos bodies prevents that from 
happening. I don't know to what extent that has been studied. 

I mean one purely physical school of thought would 
say that in fact fairly soon after a fiber of any type enters the 
body the local reaction is such that it isn't in fact going to 

10 penetrate an undamaged cell, and have that sort of effect, so 

the damage is done quickly. 

So. asi Ivisay, Ii don’t: think. .jvoul can probably 

get theoreticians on either side to produce conclusive 

arguments to show that certain aspects of different fiber types 

ere Ortaren "t‘critical anirelationtocarcinogenicity, and I 

think the truth has to be that people don't know. What evidence 


15 


there is in animals and cells suggests that the effects are 
principally physical, but there are long-term chemical 
differences in biological response and it isn't known how 
important they are. 
20 DR. DUPRE: Going back to the fiber-type and 
fiber-dimension schools, and you have, I guess, stated that 
it is fair to associate you with the fiber-dimension school, 
just again trying to review my lessons, is it fair to say that 
as a member of the fiber-dimension school the one possible 
point that you may wish to concede to the fiber-type school 
ee is the association between amphiboles and peritoneal mesothelioma? 
THEIWITNESS! tlhimknotesurenthat:.aAleamean-... 
DR. DUPRE: Is it again just the dimension? 
THE WITNESS: Well, I would suspect that it's 
just the dimension, particularly because of the extraordinary 
30 inconsistency between results on groups that have nominally 


been exposed to crocidolite, where sometimes there is a substantial 
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THE WITNESS: (cont'd.) proportion of peritoneal 
mesothelioma and sometimes there is none. Yes. Yes. 

I mean, they could very well be purely physical 
effects. 

DR. DUPRE: Now, can I take it that as a member 
of the fiber-dimension school you would also associate yourself 
with the school of thought that I call the industrial-progression- 
away-from-the-mine school? That is, as you go from mining to 
milling to manufacturing to using, quite possibly fiber dimension 
is altered in these progressive stages in such a way that asbestos 
does become more hazardous the further you move away from the mine? 

THE WITNESS: I don't think the last stage of 
the process is true. I mean, I think up to the final stage of 
processing I would tend to believe that, although as I say it's 
very much a matter of unsupported opinion. But I don't... 

DR. DUPRE: Now, what do you call the final stage 
of processing? 

THE WITNESS: Well, for example, I mean textile 
processing, for example, I mean, take the example of the factory 
where we have studied, where the risks obviously are fairly 
high. I mean, I don't think that it's necessarily true that 
the public are at enormous risk in terms of what they do with it. 

i I mean, *if you..:I ‘don't think that’ the form in 
which it finally goes out to the general public, in general, is 
likely to produce fibers of the type...in other words, very long, 
fine fibers. Probably fairly pure ones, so that they don't get 
stuck and coughed up again, are the type which are likely to be 
most dangerous. I mean, I think the principal danger does in 
fact lie in manufacturing and possibly to a lesser extent in 
initial production and processing. 

DR. DUPRE: Can I ask you about this puzzle that 
I have and it probably shouldn't be a puzzle to me, but. it, is. 


I keep thinking about the U.K. gas mask workers 
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DR. DUPRE: (cont'd.) study, and as I understand 
it there were two plants: one made the civilian gas masks with 
chrysotile asbestos, the other made the armed forces gas masks 
with crocidolite asbestos. Now I say to myself, insofar as the 
gas mask manufacturing process is removed from the mines to the 
same degree in both instances, that might entitle me to assume, 
if I wanted to be a member of the fiber-dimension school, that 
the fiber dimensions were the same. Yet as I understand it... 

THE WITNESS:. Why dosyoulthink.. -Iedidn t follow... 
why are the fiber dimensions likely to be the same? 

DR. DUPRE: Well, in both instances the asbestos 
whether it's crocidolite or chrysotile, has been, you know, processed 
to the same degree, it has had the same kind of post-mine 
processing. 

THE WLENESSs | Gon’ t iknow Lf thats, true. (1 
don’t Know, but I would think its unlikely to be true. 

DR. DUPRE: [don’t know, but in both "instances... 

THE WITNESS: The things that determine...it isn't 
only...I mean, it's whether or not a fiber is flexible as well, 
and the degree to which they break into fibrils and they become 
finer without becoming shorter, and so on. I don't think that... 
and I think it's fairly unlikely that even if you put them through 
the same physical processes you finish up with fibers of the 
same dimension. 

DR. DUPRE: I could then, I suppose, as a member 
of the fiber-dimension school, say all right, the fiber 
dimensions were still different and this is what accounts for 
the larger number of mesotheliomas among the crocidolite gas 
mask workers. 

THE WITNESS: I think there are some data on the 
actualstiber content of their lungs. i'm just strying to find 
them in the Lyon proceedings. 


i“m sorry. (I-can toting it straight away. 
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MR. LASKIN: It may be page 638. 

THE WITNESS: Yes. 

MR. LASKIN: To 644. 

THE WITNESS: Yes.) But T*m not sure that I can... 
I don't want to produce a lightening interpretation and put it on 
the record if it isn't what the article says. 

What I'm looking for is data on the chrysotile 
gas mask workers and the contents of their lungs. 

MR. LASKIN: It's page 647, I think, table seven 

DR. DUPRE: Yes. There isn't anybody in that 
table who is exposed only to chrysotile, though, so it doesn't 
really resolve the issue. 

As I say, the fact that fiber levels as associated 
with crocidolite processing have never been measured makes it 
almost impossible to interpret any of these data. 

The one critical observation in relation to ali 


this, as I said before, would be...I mean, since crocidolite 


does remain in the lung and the pleura, a satisfactory analysis 


of the lungs of people, for example in the Rochdale factory where 
there is a high incidence of mesothelioma, which is, it has been 
suggested, due to crocidolite, against people in other factories 
wnere there is a lot of crocidolite with a similar incidence of 
mesothelioma, it seems to me would resolve it definitively. 

The question isn't whether there was any 
crocidolite at Rochdale, but whether the level, the amount in 
the lungs of people who worked there for about ten years who 
were known to have a high risk of mesothelioma is of the same 
order as it is in factories where there was a lot of crocidolite 
with a high incidence of mesothelioma, and that's a very 
straightforward study and it seems to me it would produce a 
definitive answer to this.. 

DR. DUPRE: One final question along this line 
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DR. DUPRE: (cont'd.) I have been pursuing. 

The Simpson Report, as I understand you, is open 
to the criticism that the standard recommended for chrysotile 
is insufficiently stringent, given the new data, correct? 

THE WITNESS: It depends what you mean by 
insufficiently stringent. I think they have underestimated 
the risk associated with it. 

DR. DUPRE: Okay in relation to the risk, 
insufficiently stringent in relation to the risk associated 
Wit it. 

THE WITNESS: Yes. 

DR. DUPRE: Now, the Simpson Commission, of 
course, also recommended a differential and tighter standard 
for the amphiboles, I guess I should say, for amosite. Those 
standards were, respectively, if I remember rightly, one for 
chrysotile and zero point five for amosite. 

If the Simpson Commission had taken exact 
account of what you believe to be your correct estimates of 
the relative risk, would what would have happened have been 
that the standard they would have recommended would have been 
point five for both chrysotile and amosite? Or might they 
have wound up with, you know, point seven five for chrysotile 
and point five for amosite, or whatever? Could this even be 
calculated by somebody? Is there a standard that falls out of 
your relative risk calculations for chrysotile? 

THE WITNESS: Yes. I mean, that tab, whatever 
fe 1s, the Lancet paper.... 

MR..LASKIN: Tab three. 

THE WITNESS: Tab three, where I did the 
calculations on some detail based on the data that were then 
available, finished up with the prediction that there would be 
roughly ten percent of men exposed for fifty years at two 


fibers might die as a result of the exposure, which would 
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THE WITNESS: (cont'd.) correspond to roughly 
five percent exposed for fifty years at one fiber. 

Now, curiously, the update of that study suggested 
that the risks were actually higher than that, as we discussed. 
But at the same time that estimates of the dust levels were 
revised upwards, and those two effects happened to cancel out. 

So the effect of the later data is to imply 
that the risk would probably be of the order of five percent, 
the lifelong risk of death would probably be of the order of 
five percent after fifty years at one fiber. 

As I say, there is a very considerable 
uncertainty in that. If you ignore the earlier study, your 
estimate of risk would be higher. I mean, that's after making 
allowance for the fact that there seems to have been a fortuitously 
high risk of lung cancer during this later period of the study. 

Yes, there's not much I can add to that really. 

As I say, you've seen the extraordinary range of risk estimates 
that are produced depending on whether or not you apply the 
various adjustment factors. That calculation, of course, does 
not include the adjustment for the assumption that people would 
only work for four hours a day in the working day at those 
levels. It's a straightforward calculation based on the 
revised dust estimates that were provided, and the assumption 
that the relative risk was between two and three, somewhat higher 
than was seen in the first part of the study, as a result of 
the update. 

DR. DUPRE: Counsel, any last questions? 

MR. LASKIN: I just have a couple of questions. 


EXAMINATION BY MR. LASKIN 


Q. I just wanted to pursue the Chairman's line 
of questioning on fiber type for just a moment, in one other 
area. That's the animal experiment area, and one side of that 
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Q. (cont'd.) coin seems to be that yes, indeed, 
you can take any kind of fiber type and you can inject it into 
rats or have rats inhale it and you will produce incidence rates 

5 of mesothelioma which are about the same. 

Then the other side of the coin is, I suppose, 
those witnesses who come forward and say; “Oh? "ves; -thatrit!s ail 
really rather artificial because for one thing the chrysotile 
fibers that are being injected or being inhaled aren't really 
the chrysotile fibers that you see in the workplace, they are 

a really artifacts that have been specially honed for injection 
Or inhalation, and I guess what I'm struggling for is some notion 
of what kind of weight does one attach to the animal experimentation? 

A. Animal experiments have been done with 

industrial samples as well as with specially prepared samples. 

a5| Again, I mean it might take me a few minutes to find them, but 
they are in some of these...I don't know exactly where...but I 
know experiments have been done with sampples that were collected 
in the factory environment. 

Q. And reported by whom? 

A. I couldn't have a couple of minutes to try 

20; and find them, could I? I'm not sure...I mean, I wasn't aware 
that the experiments had been criticized on those grounds. I 
think the distinction between real asbestos fibers that come 
from factories, and artificial ones that are injected into rats, 
is a slightly false one. I think the only sense in which those 
experiments...two senses in which they might be irrelevant is 
that they have the wrong range of fiber size, and that any very 
long-term chemical effects aren't going to be observed in 
animals. Those are the two grounds on which animal experiments 
can be criticized, but I'm not quite sure what a distinction 
between a real and a synthetic fiber is. 

30 Q. Okay. Just one final area, and it may be 


my slowness today, but could you...it results from a line of 
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Q. (cont'd.) discussion you had with Mr. Hardy 
about Mr. Berry's Study at Ferrauto, the friction material study, 
and you, as I heard you, talked about the subtle statistical 
problem with that study in terms of analyzing mesotheliomas and 
fiber types. 

Could you just go over that again for me, for my 
benefit? I know you haven't had a chance to look at the article. 

A. I haven't even looked at the latest draft 
of the paper, but as I understand it the form of the study was 
that there was one very brief period when crocidolite was used, 
ties, an fact it was a factory that used only chrysotile, and 
there was one very brief period when crocidolite was used, and 
Eiemvasic format of the study was to take cases, mesothelioma 
cases, and compare them with controls who had been entered into 
the factory at more or less the same time to see whether there 
was a difference in terms of the proportion who had been employed 
in the area of the factory where crocidolite was used. 

The difficulty was that in fact, because of the 
type of work that was involved, these were predominantly production 
workers who had also had heavy exposure to chrysotile in the 
past, so it wasn't a fair comparison. I mean, you were basically 
taking people who already had a heavy exposure and therefore you 
couldn't, on the fact of it, interpret the results. The analysis 
was adjusted...there was a significant relationship with 
crocidolite exposure. 

So the situation could be crudely grasped as 
being that there is a certain distribution among the work force 
of exposure to chrysotile, let's Say, Chis: 1S sort of the 
chrysotile concentration you were exposed to and that's sort feopay 
you know, that's five fibers and that's ten fibers and that's 
fifteen fibers, and so on. That's the sort of pattern of 


chrysotile exposure. This is fibers per ML. 
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A. (cont'd.) But in production workers who 
were also exposed to crocidolite, these people worked in the 
area that contained crocodilite, and the other group, the non- 
production workers, if you like, might have had a distribution 
that looked like this, where that's five fibers. 

I mean, where this is their exposure to chrysotile, 
and these are people who didn't work with crocidolite, I mean, 
just crudely speaking this is the sort of division that was made, 
because these people had had heavy chrysotile exposure, the 
ones who were selectively chosen to work with crocidolite, and 
so as I say, if you took the crocidolite workers and the 
no-crocidolite workers, you would find this sort of difference 
in the distribution of exposure to chrysotile. 

Now, it's immediately obvious that if chrysotile 
is what is causing mesothelioma, then these people have a great 
deal more exposure to chrysotile than these people, so therefore 


you are going to find, under either hypothesis, you are going to 


-find that these are the people who get the mesotheliomas. 


Now, the only adjustment that was done in the 
analysis that Issaw,yandi I. think it's still true in the version 
that you've got, is division of the two cohorts into whether or 
not they were exposed to more or less than five fibers per ML 
of chrysotile, and this is obviously not a sufficient division 
because among the people the mesotheliomas are more or less 
confined to the people exposed to more than five fibers per ML. 
of chrysotile. It's obvious that if the distributions looked 
like this, and this is the sort of way that distributions usually 
look, even among the people exposed to more than five fibers, 
there is a very much heavier chrysotile exposure in the production 
workers than there is in the other workers. 

So until the data are broken down in this version, 
it's impossible to say. They may, of course, be impossible to 


reconstruct, because as in all factories, data on pre-war...this 
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A. (cont'd.) refers to exposure in the thirties, 
but this is a very elementary statistical mistake which... 
Statistical difficulty at least...which certainly hasn't been 

5} dealt with in the analysis that has been done. 

As I said, the easiest way to see to what extent 
it's true is to look at the other way around, to assume that 
the chrysotile is the sole cause of mesothelioma and see if you 
can explain it away in terms of the reported exposure to 
crocidolite. 

by But if the results are symmetrical, I mean that 
would indicate rather strongly at the very least that the 
study has been misinterpreted and perhaps it points in the 
other direction. 

Is that Okay? I'm not sure if I've made myself 

15| Clear. But the essence of the analysis was to stratify...the 
crude analysis showed an association...all the mesotheliomas 
were in this group...not all, but the majority of them. 

It's quite interesting because there were one 

“or two in the other group. I think that should be borne in mind 
as well, but the majority of them were in this group. 
20 This is highly significant and it remains 
significant, but very much less so, when the analysis is carried 
out separately, comparing these people with these people, and these 
people with these people. 

QO. Just briefly, I don’t want fo get into any 
long explanation, but how greatly would you adjust the other way? 
How would you do the analysis in reverse to assume that the 
mesotheliomas are caused by chrysotile and then adjust ‘for 
crocidolite? 

A. Well, the best way would actually be to try 
and measure...I mean, they have presumably got some estimates of 
30] chrysotile exposure, and you would work out something like the 


average chrysotile exposure in the case controls and then do the 
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A. (cont'd.) analysis overall, and then analyze 
separately for people who worked in the area where the crocidolite 
was, and people who didn't. 

MR. LASKIN: Thanks very much, Mr. Peto. 

DReieDUPRE:” (Mrs Peto,. On benalt woLvall. of us, 
may I thank you most warmly indeed for the two very long days 
that you have given us, much to our benefit. 

Thank you again, sir. 

We now rise until such time, either the llth or 


whatever of August. 


THE INQUIRY ADJOURNED 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 


Cl ae as 


EDWINA MACHT 


7540-1171 


7 a 


of 


Phat | a) cr ) . 
Pe an) Ay 

| 399 art, ; . poo ak i a 
a eres et rhe trait Oris | : f pen: rove ebyyhace! ae tak 
me Pe _< of : , 

"~~ wehicbieore od4 sitaW seve act mt ‘baxiow of 


reyes ee ce WV eat . 


| Ose%' SM) yaad yey atop 
a Pee ‘os er rey 
. uw 10 ile te i¥leded ao ai 29 «7M ; 
: (eh enol yxy, ows ads to | boobat orate: 
' i> 


od 


w Ap Bushs 
hl et xvadsbe anit dove Ligng seals Pe 


AAATSHS ZAW DMTOORHOT BHT me 
" SOVIGIGOIA CAT aH MOF | we 
\, IMIQSNIOAT YHIVONT SHY Ja a" 


rr 7 2 2 
Eas WL NUE he ae , 7 
‘WOAM ‘AvIWwda 


i 


in 
‘s 


ae 


